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Although chemical warfare was not percent, knew definitely their time of ex- 
ysed during World War II, useful in- posure. These 80 knew because of acci- 
formation about chemical eye injuries dents, such as a sudden break in the shell- 
nevertheless accumulated, mostly from filling line releasing large quantities of 
experimental work but also from un- mustard vapor which was detected by the 
fortunate factory, transportation, and _ sense of smell. In these 80 patients, the 
training accidents. shortest interval between exposure and 

The information presented herein was __ onset of symptoms was 2 hours, the long- 
obtained from personal observation of est 24 hours, with a mean of about 8 hours. 
casualties treated at Edgewood Arsenal The remaining 1,017, or around 93 per- 
over a period of two years and of casual- cent, were due to exposure to slow leaks 
ties resulting from experimental, factory, which were usually not detected by smell 
training, and transportation accidents in but, when detected, the sense of smell soon 
the European Theater Operations during became dulled so that the workers were 
a subsequent period of 27 months. unaware of their danger. 

Of 1,097 eye, ear, nose, and throat pa- 
tients treated at Edgewood Arsenal dur- 
ing the 17 months preceding March 1, 
1943, 1,008, or 91 percent, were due to practical value m the treatment and prog- 
mustard vapor, Of this latter number, 0S!s of casualties in fixed installations. 
790, or 78 percent, had eye burns. It is believed this classification would be 


Only 80 out of 1,097 patients, or 7 ually useful to medical officers in for- 
° ward echelons where the problem is not 


CLASSIFICATION OF EYE BURNS 


The following classification proved of 


* Presented as part of a lecture to classes at- SO much a question of treatment and 
tending the Medical Field Service School, prognosis but simply as to whether a sol- 
American School Center, European Theater ; 
Operations, United States Army. 

tFormerly Chief, E.E.N.T. Service Station for ophthalmic care. 
Hospital, Chemical Warfare Center, U. S. 

Army, Edgewood Arsenal, Maryland, and Ex- GROUP I: MILD CASES 
perimental Officer in Ophthalmology, Chemical 


dier is a casualty and should be evacuated 


Defence Experimental Station, Porton, Eng- a. Symptoms: Gritty, foreign-body 
land [Lt. Col. (MC) -A.U.S.]. sensation ; may have very slight lac- 


The author takes this opportunity to express rimation, but no true photophobia. 
his appreciation to Mr. R. Foster Moore, 


FRCS. Comdr. E. B. Dunphy (MC) b. Lids: May be slightly swollen, 
U.S.N.R., Prof. Ida Mann, Col. Derrick Vail, usually not. 


AUS. and Surgeon Capt. A. Fairley, R.N., c. Conjunctival discharge: May have 
for their kind and invaluable assistance on / 


numerous occasions. slight lacrimation. 
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Fig. 1 (Uhde). Group I: Mild mustard-vapor burn, showing injection of only those 
conjunctival vessels normally exposed between the lids. 


Conjunctiva: Congestion of only 
the conjunctiva normally exposed 
between the lids (see fig. 1). 
Cornea: Clear, does not stain with 
fluorescein. 
Recovery: Spontaneous within five 
to seven days. 

Treatment: Not required, do not 
use a mydriatic. 

Duty: Full duty, do not evacuate. 


GROUP II: MODERATE CASES 


a. 


g. 


Symptoms: Gritty, foreign-body 
sensation and may have slight lac- 
rimation, photophobia, and blepharo- 
spasm. 

Lids: Slight to moderate swelling, 
able to open eyes. 


Conjunctival discharge: Slight to 


moderate lacrimation; may have 
slight mucopurulent discharge. 
Conjunctiva: Congestion of the 


whole conjunctiva, even that normal- 
ly protected by the lids (see fig. 2). 
Cornea: Clear, but may have punc- 
tate staining with fluorescein. 
Recovery: Usually spontaneous 
within 7 to 14 days. 

Treatment: If cornea stains with 
fluorescein, dilate pupil with homat- 
ropine (in Negroes use atropine). 
Duty: Full duty if tactical situation 


GR 


a. 


b. 


d 


is bad, evacuate later; if tactic 
situation is good, evacuate afte 


mydriasis is completed. 


IIT: SEVERE CASES 


Symptoms: Severe, gritty, foreign. 
body sensation, ocular pain, lacri- 
mation, photophobia, __blepharo- 
spasm, blurred vision, and headache. 
Lids: Severe swelling, unable to 
open eyes voluntarily. Lids can be 
separated only a few millimeters 

(see figs. 3, 4, and 5). 
. Conjunctival discharge: Severe lac- 

rimation with slight to very severe 

mucopurulent discharge. 
. Conjunctiva : 
thromboses, 


Severe congestion, 


hemorrhages, _ vessel 


variation in caliber and_ necrotic 


patches (stains yellow with fluores- 
cein). 

Cornea: Gray, hazy, _ irregular, 
(“orange peel’’), band 


Hypo- 


roughened 

staining with fluorescein. 
ethesia. 

. Recovery: Delayed at least weeks; 
may be subject to relapses with cor- 
neal vascularization; requires oph- 
thalmic observation for months and 
perhaps years. 

. Treatment: Atropine sulfate (1 per- 
cent), penicillin. Evacuate. 
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Fig. 2 (Ll ). Group il: Moderate mustard-vapor burn, showing injection of all 
ce netival vessels, even those normally protected by the lids 
CLINICAL COURSE working for two days counting mustard 


The clinical course of a mustard-gas 
burn of the eve can perhaps be best shown 
by a case report illustrating each group in 


the foregoing classification. 


GROUP I: MILD-CASE REPORT 


A white woman, aged 22 years, was 
engaged from 3 p.m. to 5:30 p.m. in 
washing out bottles which had contained 
mustard. About 12:30 a.m. (eight hours 
after exposure) she was awakened with 
irritation, gritty foreign-body sensation, 
of both eves. 

Examination, 24 hours after exposure, 
showed slight reddening of the lid mar- 
gins, injection of those conjunctival ves- 
sels normally exposed between the lids 
(fig. 1), 
(best seen by slitlamp retroillumination 


and ¢orneal epithelial flecks 


and probably due to edematous swelling 
of individual epithelial cells). It is be- 
lieved by some observers that these flecks 
are pathognomonic of exposure to mus- 
tard vapor. 

The patient was asymptomatic four 
days after exposure, and the conjunctival 
injection and epithelial flecks disappeared 
three days later. 


GROUP II? MODERATE-CASE REPORT 


A white woman, aged 18 years, after 


droplet-contaminated cards under a ven 
tilator, developed grittiness, lacrimation, 
photophobia, and blepharospasm and was 
She 


wearing eveshields. On awakening in the 


in considerable discomfort. Was 
morning, she had difficulty in opening her 
eves. 

examination, 36 hours after exposure, 


lids 


(fig. 2), difficulty in keeping her eyes 


showed moderate swelling of the 


open in bright light (photophobia), in 
jection of all conjunctival vessels even 
those normally protected by the lids, and 
bedewing, but no staining, of the epi 
thelium over the lower halves of the 
corneas, 

The pupils were dilated and within 
three days the patient was comfortable. 
All signs disappeared by the 14th day. 


GROUP III: SEVERE-CASE REPORT 

A senior officer, aged 44 years, stand- 
ing about two yards from two land mines 
(94 Ibs. of mustard) which inadvertently 
detonated, felt a “watery-like,” painless 
splash across his face and in both eyes. 
Both eyes were irrigated with normal 
saline about three minutes later but for 
only a few seconds. Ten minutes after the 
accident, his eyes were again irrigated 
with normal saline but again for only a 
few seconds. 
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Although his lids were swelling mean- 
while, his first disturbing symptoms 
about the eyes appeared seven hours after 
the accident. They were lid edema, which 
was so severe that he was unable to open 
his eyes voluntarily, and lacrimation. 
Pain was present only when the lids were 
separated and the eyes exposed to light; 
this always caused profuse lacrimation, 


712 


Fig. 3 (Uhde). Group III: Severe mustard 
burn, showing profuse mucopurulent discharge 
and swelling of lids seven days after the eye 
was splashed with mustard. 


severe pain, photophobia, and blepharo- 
spasm, 

Twenty-four hours after the accident 
his eyelids were “stuck together” and 
could be separated only after irrigation 
with normal saline. Symptoms and signs 
remained unchanged. 

Because of the severe skin burns, it 
was impossible to make a satisfactory 
slitlamp examination until the seventh 
day, at which time the following findings 
were observed: The lids were so swollen 
that it was almost impossible to examine 
the corneas. A slight mucopurulent dis- 
charge oozed between the lids of the right 
eye and a profuse discharge from the 
left eye (fig. 3). The bulbar conjunctival 
vessels varied considerably in caliber; 
that is some were so constricted and ir- 
regular that they could barely be seen with 
the slitlamp; others were engorged, with 
localized areas of laking of the blood 


stream; these conditions were especially 
marked in the vessels normally EXDosed 
in the interpalpebral space. There Was 
either a stagnation of the blood Current of 
a thrombosis in these constricted Vessels, 
The edema of the interpalpebral con. 
junctiva together with the constricted and 
thrombosed blood vessels with resultant 
necrotic patches produced a marbling ef. 
fect. Conjunctival and subconjunctiya| 
hemorrhages were ntimerous. Some of the 
groups of limbus vessels were constricted 
whereas others were congested, but not 
nearly to the extent seen in the superficial 
conjunctival vessels. The ciliary vessels 
were injected, especially those of the lef 
eye. A band of bright green from fluores. 
cein staining extended across both cor. 
neas, limited to the areas normally exposed 
in the interpalpebral fissures. The remain. 
ing corneal surfaces, however, stained a 
lighter and duller shade of green, indicat- 
ing that the entire epithelial surfaces 
were damaged, The corneal reflex of the 
left eye was very irregular, because the 
surface was roughened and pitted (or- 
ange-peel or peau d’orange). 

With the slitlamp, it was found the 
edema and infiltrates extended into the 
anterior third of the corneal stroma of the 
right eye and throughout all layers of the 
cornea of the left eye even including the 
endothelium. Correspondingly, the epithe- 
lium, Bowman’s membrane, and the an- 
terior third of the substantia propria of 
the right eye stained, while in the cornea 
of the other eye the stain extended down 
to and included part of the endothelium 
The green stain did not appear to extend 
into the aqueous, although, because of the 
intense edema of the intervening corneal 
tissue, it was difficult to be sure of this or 
of the condition of the iris of the left eye. 

The only obvious change during the 
second week was a gradual diminution of 
the mucopurulent discharge. 

The patient was not able to open his 
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eves until the third week. At this time, the 
conjunctival discharge was minimal. Al- 
here was neither pain nor head- 


though t 

ache, there were complaints of blurred 
. 4 . 

yjsion, lacrimation, photophobia, and 


blepharospasm of both eyes. Corneal sen- 
gation was diminished in both eyes, as it 
had been all along. The conjunctival ves- 
sels appeared unchanged. There were re- 
mains of conjunctival and subconjuncti- 
val hemorrhages in the right eye, and 
fresh hemorrhages appeared in the left. 
The newly regenerated corneal epithelium 
showed innumerable flecks and some hy- 
drops, in contrast to the previous mass 
edema and bedewing. 

During the fourth week the edema and 
congestion of the lids of the right eye 
improved considerably, Conjunctival con- 
gestion was minimal, Some of the super- 
ficial epithelial cells, however, showed 
flecks and hydrops. There was very little 
improvement in the left eye (figs. 4 and 
5), compared with the results of the ex- 
amination during the previous week. 

There was gradual improvement but 
there were no significant changes during 
the fifth week. 

On the fortieth day there was an early 
superficial vascularization of the cornea of 


Leer eve. = 


Fig. 4 (Uhde). Group III: Severe mustard 
burn of left eye 24 days after being splashed 
with mustard, showing profuse tearing and 
swelling of the lids even in the dark (mono- 
chrome reproduction from color transparency 
taken at one-seventy-fifth second in the dark. 
The camera lens was focused by dim flashlight). 


Fig. 5 (Uhde). Group III: Severe mustard 
burn 24 days after the eye was splashed with 
mustard, showing lids involuntarily separated, 
engorged conjunctival and limbal vessels beneath 
the lids, and necrotic conjunctiva, with throm- 
boses and hemorrhages beneath the interpalpe- 
bral space. 


the left eye at the 8-o’clock position, as 
shown by the sprouting off of new capil- 
laries from the limbal loops. This vascular 
invasion was preceded by a broad area of 
secondary edema and small hemorrhages 
but by no blood islets, at this time, 
Infiltrates and edema were stratified in 
layers between the lamellae throughout 
the remaining corneal tissue. The super- 
ficial cells of the cornea of the right eye 
still showed flecks and an occasional hy- 
dropic cell. New blood vessels were found 
in the necrotic conjunctiva of both eyes. 
On the fiftieth day this patient was 
transferred to the service of Prof. Ida 
Mann, The Eye Hospital, Oxford Uni- 
versity. He will most likely require ob- 
servation and treatment for many years. 


COMPARISON OF THE CLINICOPATHOLOGIC 
FINDINGS IN CASUALTY AND NON- 
CASUALTY PATIENTS 


The following findings are those ob- 
served in six eyes splashed with liquid 
mustard, and insufficiently irrigated with 
normal saline, and six eyes exposed to 
mustard vapor during a training accident. 
The splashed eyes were true battle cas- 


> 
4 
(or- 
the 
the 
the 
the 
the 
an- 
nea 
end 
the ; 
| 
Or 
ye. 
he 
of 
1S 


934 


ualties in the sense that the men were 
thereafter unable to fight; the vapor-ex- 
posed eyes were noncasualties. In none 
was there any pain whatsoever when the 
eyes were splashed, confirming the ex- 
perience of those similarly injured in 
World War I, The mustard droplets felt 
like “watery” painless fluid. All the pa- 
tients with splashed eyes complained of 
a severe, gritty, foreign-body sensation 
and of severe lacrimation, photophobia, 
blepharospasm, and blurred vision 3 to 24 
hours after exposure. Two of these pa- 
tients complained of headache; there 
were no signs of iritis. 

One of the patients with vapor-burned 
eyes complained of a gritty, foreign-body 
sensation and two complained of gritty, 
foreign-body sensation and lacrimation 
about seven hours after exposure. One 
patient complained of mild photophobia. 
Three patients, although asymptomatic, 
had signs of a vapor burn. 


TABLE 1 


COMPARISON OF SYMPTOMS IN SIX CASUALTY 
AND SIX NONCASUALTY MUSTARD- 
EXPOSED EYES 


Non- 


Casualty 
Symptoms N Per- 
No Per- 
cent No. | 

cent 

Pain immediate 0 0 0 0 
Pain late 6 100 0 0 
Gritty feeling 6 100 3 50 
Lacrimation 6 100 2 33 
Photophobia 6 100 1 16 
Blepharospasm 6 100 0 0 
Blurred vision 6 100 0 0 
Headache 2 33 0 0 


* May be asymptomatic but with conjuncti- 
val injection and/or corneal epithelial flecks. 

Whereas the lids of the eyes contam- 
inated with liquid mustard were so se- 
verely swollen (even as early as four 
hours after exposure) that the casualties 
were unable to open their eyes for days 
and had severe blepharospasm, the lids 
of the eyes exposed to vapor only were 
never more than moderately swollen and 
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without blepharospasm. 


It is believed, 
therefore, that severe swelling of the lids 
(except for that due sole , 


ly to external 
lid burns) should be considered 4 suffi- 


cient criterion for evacuation. 


TABLE 2 
COMPARISON OF THE LID SIGNS IN six 
CASUALTY AND SIX NONCASUALTY 
MUSTARD-EXPOSED EYES 


Non- 


Casualty 

Lid Signs ; Per- Casualty 

No. cent No. Per- 

cent 
Severe swelling 
(unable toopeneyes) 6 100 0 0 
Moderate swelling 3 50 
Slight swelling 1 16 
No swelling 2 33 


Blepharospasm 6 100 0 0 


Mucopurulent conjunctivitis developed 
in four of six eyes splashed with mus- 
tard, being very severe in one instance, 
This is in marked contrast to the find- 
ings in vapor-exposed but noncasualty 
cases. 

TABLE 3 


COMPARISON OF CONJUNCTIVAL DISCHARGE IN 
SIX CASUALTY AND SIX NONCASUALTY 
MUSTARD-EXPOSED EYES 


Non- 
Casualty 
Conjunctival casualty 
No Per- Per 
No 


Discharge 


cent 

Lacrimation 6 100 3 50 

Mucopurulent, severe 1 16 0 0 
Mucopurulent, mod- 

erate 1 16 0 0 

Mucopurulent, slight 2 33 1 16 


The conjunctival changes observed in 
the splashed eyes were: severe conges- 
tion, thromboses of vessels, hemorrhages, 
necrotic patches with budding new ves- 
sels, and marbling. Similar, but much 
slighter, changes were found in the lim- 
bus. 

Four of six vapor-exposed eyes showed 
conjunctival congestion. The other two 
eyes had epithelial flecks, It is felt, there- 
fore, that epithelial flecks have about the 
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ame diagnostic and prognostic signifi- 
cance as has conjunctival congestion, Ex- 
cept for congestion and epithelial flecks, 
the vapor-burned eyes appeared normal. 
Four of six splashed eyes showed 
handstaining, punctate staining, bedew- 
ing, and epithelial flecks of the corneas. 
The other two eyes would probably have 
shown the same changes, but the patients 
were too ill for slitlamp examination. 
Five of these had hazy, gray 
(opaque), irregular, faceted corneal sur- 
faces (orange-peel or peau d’orange). 
TABLE 4 


CoMPARISON OF CONJUNCTIVAL SIGNS IN 
SIX CASUALTY AND SIX NONCASUALTY 
MUSTARD-EXPOSED EYES 


eyes 


Non- 
asualty 
Conjunctival casualty 
No. Per N Per- 
Signs pe No. Pe 
cent 
Congest ion 6 100 4* 66 
Thromboses 6 100 0 0 
Hemorrhages : 4 66 0 0 
Vessel variation in 
caliber 6 100 0 0 
New vessels 5+ = 83 0 0 
Necrotic patches 6 100 0 0 
6 100 0 0 


Marbling 


* Two patients had only epithelial flecks. 

+ One patient died too early for new-vessel 
formation. 

Five of six vapor-exposed eyes showed 
epithelial flecks (one patient was too ill 
with skin burns for slitlamp examina- 
tion). There was punctate staining of the 
epithelial cells in two cases and epithelial 
bedewing in another. 

Five of six splashed eyes had edema 
of the anterior part of the substantia 
propria (two patients were too ill for slit- 
lamp examination, but one eye was ex- 
amined histologically). Other stromal 
changes in this group were: complete 
edema, cellular infiltration, stratification, 
and fibrous scarring. One of these pa- 
tients had definite corneal vasculariza- 
tion on the fortieth day. 

The substantia propria of the vapor- 
burned eyes appeared normal. 


TABLE 5 
COMPARISON OF CORNEAL-SURFACE CHANGES IN 
SIX CASUALTY AND SIX NONCASUALTY 
MUSTARD-EXPOSED EYES 


Non- 
Corneal-Surface Casualty casualty 
No. Per- 
Signs No. Per- 
cent 

cent 
Epithelial flecks 4t 66 5tt 83 
Band staining 4 66 0 0 
Punctate staining 4t 66 2 33 
Bedewing 4 66 1 16 
Hypoesthesia 6 100 0 0 


+ Two patients, too ill for slitlamp examina- 
tion. 

tt One patient, too ill for examination (slit- 
lamp). 


Only one eye showed edema of the en- 
dothelium; the endothelial cells stained 
with fluorescein; the aqueous appeared 
normal, 

One patient died 28 hours after ex- 
posure to mustard droplets from pseudo- 
diphtheric inflammation of the respira- 
passages bronchopneumonia 
with respiratory obstruction and cardiac 
failure. He was a senior officer, aged 47 
years, standing over two chemical land 
mines containing 94 lbs. of mustard 
which unexpectedly detonated. He was 
drenched with liquid mustard. Although 
he felt fluid enter both eyes, he had no 
sensation of pain but did have an im- 
mediate, sandy or gritty foreign-body 


tory and 


TABLE 6 
COMPARISON OF SUBSTANTIA-PROPRIA CHANGES IN 
SIX CASUALTY AND SIX NONCASUALTY 
MUSTARD-EXPOSED EYES 


Changes in Casualty alty 

Substantia No. Per- 
Propria cent No. Per- 
cent 

Anterior edema 5*> $83 0 0 
Complete edema : 0 0 
Cell infiltration 4* 66 0 0 
Stratification 1* 16 0 0 
Fibrous scarring 4* 66 0 0 
Superficial vascular- 

ization og 16 0 0 


* Two patients too ill for slitlamp examina- 
tion. 
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feeling, which persisted thereafter. Irri- 
gation with normal saline was started at 
the end of about three minutes but was 
very brief. 

The patient complained of blurred 
vision and of severe lacrimation, photo- 


Fig. 6 (Uhde). Group III: Photomicrograph 
of a tangential section of the cornea of a mus- 
tard-splashed eye, showing destruction of 
epithelium, wrinkling of Bowman’s membrane, 
swelling of the lamellae, and infiltration of 
leukocytes (x 200) 


phobia, blepharospasm, and, of a gritty, 
foreign-body sensation. He was espe- 
cially troubled about his blurred vision: 
he was unable to identify his surround- 
ings, his friends, physicians, and nurses. 

Upon examination, five hours after the 
accident, the upper and lower lids were 
so edematous and congested that they 
could be separated only about 3 mm. The 
tarsal and bulbar conjunctivas were se- 
verely chemotic and congested with nu- 
merous subconjunctival and conjunctival 
hemorrhages. Many of the bulbar con- 
junctival vessels were constricted and 
thrombosed while others were engorged, 
including those of the limbus. The ciliary 
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vessels were congested. The corneal sup 
faces appeared hazy, gray (opaque), with 


aining 
with fluorescein was observed, limited te 


irregular faceted surfaces ( orange-pee| 
A horizontal band of deep-green st 


that area of each cornea normally exposed 
in the interpalpebral space. The remain- 
ing corneal surfaces, normally protected 
by the lids, did not stain but appeared 
rough and opaque. 

Twenty-four hours after the accident 
or five hours before death, the whole cor. 
neal surfaces stained except for very 
small areas contiguous with the upper 
limbus. Even those areas, however, were 
rough and hazy in appearance. Corneal 
sensation was diminished. 

At necropsy, the right eye was removed 
for histologic examination. The eye was 
fixed in 10-percent formol-saline, washed 
in running water for 24 hours, and placed 
in Zenker’s solution. After dehydration 
and embedding in paraffin, tangential sec- 
tions were cut and stained with Ehrlich’s 
hematoxylin-eosin and Van_ Gieson’s 
stains. 

Examination of the histologic sections 
showed complete destruction of the cor- 
neal epithelium (fig. 6). Bowman’s mem- 
brane was wrinkled, swollen, and stained 
very poorly. The spaces between the 
lamellae were distended with fluid and 
leukocytes. Most of the endothelial cells 
were detached from Descemet’s mem- 
brane. 

PIGMENTATION 


It was observed in a few Negroes 
treated at Edgewood Arsenal that brown 
pigment invaded the superficial corneal 
cells after damage from mustard. This 
was a common observation in mustard- 
burned rabbits’ eyes as first reported by 
Ida Mann. 

PROTECTION 


Gas masks gave complete protection to 
the eyes and lungs. 
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Fyeshields protected the eyes against 
drops but were not relied upon to give 
protection against vapor (group IT: mod- 
erate case report), although in some in- 
stances (table 7) the eyeshields appeared 
some protection even against va- 


w 


EVACUATION OF EYE CASUALTIES 

Since eyeshields cannot be depended 
upon to give protection against vapor, gas 
masks were worn by those attending con- 
taminated cases. During this war, after a 
large transportation accident, over 100 
vapor eye casualties resulted from ex- 


PROTECTION AFFORDED BY EYESHIELDS AGAINST MUSTARD DROPLETS 


Blepharo- | 


| 
—| Photo- Lacrima- Head- 
phobia tion | spasm | ache 
x 
x x 
x x x 
x 
x x 
x x x 
x 
xX Xx x 
xX x 
x x x 
xX x 
Xx 
| 
x x x 


to give 
por. That the ordinary antigas eyeshields 
TABLE 7 

: Duration | Onset of Eyeshields 

| of Symp- 
tient | Exposure| toms | Not 
_ poe | hours Removed | Removed 

1| 40 | 7 | | * 

2 | 40 12 | | 

3 | 30 13 | Wore 

| spectacles 

4 | 30 8 | 

5 | 30 x 

6 20 

7 | 30 10 >4 

8 45 x 

9 | 60 xX 

10 60 4 

11 | 60 x 

12 | 45 16 4 

13; 30 | 5 

14 | 20 9 x 

15 20 9 xX 

16 30 . x 

7 | 30 | 9 x 
45 | 18 x 

19 | 120 | 4 x 

20 | 30 6} x 

X = Yes = No. 


gave protection against mustard droplets 
was shown by the following training acci- 
dent. Two bombs, which the instructor 
thought contained simulated mustard but 
actually contained mustard, were deto- 
nated 15 to 20 yards upwind of a gun 
crew in a gun pit. All the soldiers, except 
one wearing ordinary spectacles, wore 
eyeshields. Many of the soldiers stated 
that the eyeshields were splashed. Not one 
of the soldiers wearing eyeshields de- 
veloped symptoms or signs of mustard- 
gas burns (patients 5, 16 and 8 to 11 
incl). The soldier wearing spectacles had 
the most severe symptoms and lesions 
with bedewing and edema extending into 
the substantia propria. 


posure to mustard-contaminated patients 
because gas masks were not worn, 


GAS-MASK SPECTACLES 


The ordinary spectacle frame cannot 
be worn in conjunction with the ordinary 
gas mask, The overall width of the spec- 
tacle frame is too great. The gas mask 
rests on the frame and presses the nasal 
bridgepiece heavily onto the nose. More- 
over, there is leakage of gas around the 
temple-pieces. 

Early in World War II an attempt was 
made to overcome these difficulties by 
projecting the temple-pieces directly 
backward off the metal rims of the lenses, 
thereby reducing the overall width of the 
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spectacle frame and, at the same time, 
permitting the temple-piece to fit more 
closely to the skin of the face. Such a 
spectacle was unsuccessful, largely be- 
cause the frame required accurate adjust- 
ment initially and frequent readjust- 
field, which involved a 
tremendous amount of work and was 


ment in the 


never done. If the frame is not adjusted 
properly, leakage of gas invariably oc- 
curs around the temple-pieces, and the 
results in battle could be quite disastrous. 
Nevertheless, a very successful and in- 
genious means was finally found for the 
insertion of a spectacle lens directly be- 
hind the gas-mask lens. 


TRAINING 


Although the vast majority of ophthal- 
mic chemical casualties were vapor burns, 
and as physicians we are very much in- 
terested in this important fact, I cannot 
concur with the belief of some observers 
that splash injuries of the eye were over- 
emphasized in training. It is true the eye 
is a small target, but it is also true that 
the soldier is unable to do much about va- 
por burns, whereas his recovery from a 


liquid contamination 


depends upon 
whether he himself irrigates his eye or 
J 


instills an ointment, and his action at that 
particular moment will usually reflect 
upon his training. Finally, although . 
soldier has eyeshields, if he doesn’t wea 
them and he is blinded from a splash, the 
Service is nonetheless responsible, 


CONCLUSIONS 

Mustard vapor was responsible for the 
great majority of chemical eye casualties 
seen by ophthalmologists during World 
War II, as shown by the fact that of 
1,097 eye, ear, nose, and throat burns 
treated at Edgewood Arsenal over a pe- 
riod of 17 months, mustard vapor ac. 
counted for 1,008, and of this number 
790 were eye burns. 

A classification of mustard eye burns 
with case illustrations is presented, This 
classification proved of practical value in 
the treatment and prognosis of casualties 
in fixed installations and may be useful to 
medical officers in forward echelons, 

The clinicopathologic findings in cas- 
ualty and noncasualty patients are dis- 
cussed. 
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EARLY OCULAR MANIFESTATIONS IN THE 
LAURENCE-MOON-BIEDL SYNDROME* 


DonaLp J. Lyte, M.D. 
Cincinnati, Ohio 


The Laurence-Moon-Biedl syndrome,  casionally been mentioned in reports of 


consisting of obesity, hypogenitalism, — these cases. One or more of the symptoms 
mental retardation, polydactyly, and ret- of the syndrome may be absent." 

inal degeneration, is occasionally seen by Of the symptoms comprising the syn- 
the ophthalmologist when a child is pre- drome, polydactyly is an hereditary meso- 
sented complaining of loss of sight which _ blastic fault or maldevelopment; the re- 
is not helped by correction of the refrac- mainder are ectoblastic of probable abio- 


tive error. trophic nature, as there is progressive de- 

Laurence and Moon® in 1866 described generation of previously fully developed 
four cases of retinitis pigmentosa with and functioning tissue. The seat of the 
developmental disturbances occurring in neuro-ectodermal disturbances is in the 
the same family. These children all had prosencephalon (forebrain) from which 
night blindness and no apparent constric- the optic vesicle develops to form the 
tion of visual fields. Horing,® Stor,’* and nervous and pigmentary layers of the 
DeWecker** at about the same time no- retina. The prosencephalon consists of the 
ticed similar patients with polydactyly. telencephalon (the cerebral hemispheres ) 
Frohlich® in 1901 described the type of and the diencephalon (the thalamic re- 
obesity, bearing his name, which is also gion). These produce the optic hypothal- 


found in these cases. Biedl* in 1922 cor-  amus of the former mammillary hypo- 
related these symptoms, adding mental thalamus of the latter. The optic hypothal- 
deficiency, and presented two additional amus is apparently the location for the 
cases. cerebral disturbance producing the syn- 

Obesity of the Frohlich (pituitary) drome. It consists of the lamina termi- 
type shows a fat distribution similar to nalis (anterior wall of the third ven- 
that in the female. Hypogenitalism is not  tricle), the optic chiasm and optic tracts 
invariably constant. Mental retardation and the tuber cinereum, infundibulum, 
may be slightly evident in the early stages and hypophysis. This anatomic associa- } 
but usually increases along with the pro- tion indicates the close relationship be- 
gression of the other symptoms. Poly- tween the retinal and cerebral structures H 
dactyly is of the postaxial type. There and suggests the reason for the combina- . 
is never more than one extra digit. Syn- tion of symptoms producing the syn- 
dactyly is also found.** There appear to drome as the result of regional degenera- 
be two types of retinal dystrophy (aterm tion. Whether this failure of viability is 
implying degeneration of abiotrophic na- primarily ectoblastic or mesoblastic (a re- 
ture), One shows a resemblance to typical sult of nutritional decline) is of specu- 
retinitis pigmentosa, the other has the ap- lative interest as pathologic examination 
pearance of cerebromacular degenera- of the few autopsies reported has, so far, 
tion, Nystagmus and strabismus have oc- failed to demonstrate substantial evidence 
ne on behalf of either primordial tissue. This 


* Presented at the 81st annual meeting of falls in Ii th tl h 
the American Ophthalmological Society at Hot alls in line with the discussion as to the 


Springs, Virginia, November, 1945. primary causative agent, or the primary 
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tissue, involved in the degeneration found 
in retinitis pigmentosa. 

The subjective symptom of the Lau- 
rence-Moon-Biedl syndrome is loss of 
central vision not correctable with glasses. 
There is an early reduction of central 
vision; later peripheral constriction. 
Early visual-field studies show an ex- 
panding central scotoma; peripheral con- 
centric constriction gradually develops. 
The para- and pericentral fields remain 
until last. 

Ophthalmoscopic examination may re- 
veal nothing abnormal at first. White or 
pigmented macular spots or stippling ap- 
pear usually in the early stage. Later the 
periphery of the retina begins to show 
atrophy, and finally pigment appears. 
With the peripheral changes, the retinal 
blood vessels become attenuated, and pal- 
lor is seen at the disc. 

The onset of the Laurence-Moon- 
Biedl syndrome is in early life and may 
be detected before the school age. Prog- 
nosis is grave, for there is gradual reduc- 
tion of mentality and loss of sight. As- 
sociated conditions have previously been 
mentioned as the other symptoms of the 
syndrome. 

Family history is generally negative, 
although some authors report frequent 
alcoholism and mental instability in the 
ancestry. Consanguinity is variously 
noted as being between 14 percent (first 
cousins) and 23 percent (first and second 
cousins). The condition is recessive and 
apparently consists of a combination of 
mesoblastic skeletal deformity and epi- 
blastic retinal and cerebral dystrophy, 
probably due to a mutation of two genes 
in the same chromosome. 


CASE REPORTS 
Case 1. F. R., aged 20 years, is 
the third of three children. An older 


brother and sister are normal. Her weight 
was 148 pounds and height 65 inches. The 
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sixth finger on the right hand was - 
moved nine years ago. Menstruation has 
been regular since the age of 15, Diabetes 
insipidus is present. Mental retardation . 
not evident to any great extent. 

This young lady came for an eye ex. 
amination because of failing vision, Shp 
thought her sight began to disturb her a 
about 10 years of age. At the time of the 
examination, vision in the right eye was 
20/200, in the left eye 20/200. Refractive 
correction did not improve vision, 4 
small (5-degree), absolute central sco. 
toma was found in both visual fields, 
Peripheral fields were normal. Ophthal- 
moscopic examination showed some ret- 
inal atrophy (fig. 1), with pallor of the 
discs and slight attenuation of the retinal 
vessels. This fundus picture was believed 
to be an early stage in the course of pig- 
mentary degeneration of the retina, the 
prepigmentary stage. With polydactyly 
and these eye findings, the impression is 
that of an incomplete Laurence-Moon- 
Biedl syndrome. 


Case 2. M. J. D., aged 12 years. There 
is one older child who is well. Her weight 
was 138 pounds and height 59 inches. 
Menstruation has not yet appeared. The 
child is obese. She was very thin at birth 
but became obese from six weeks on. She 
had thyroid and pituitary treatment for 
two years without benefit. She has an 
enormous appetite. Reducing diet was 
prescribed but not followed. There is no 
history of polyuria or polydipsia. Urine 
examination was negative. Basal meta- 
bolic rate was minus-8 percent, Kahn test 
was negative. A sixth finger on the right 
hand was removed. Skull plates were neg- 
ative, ossification corresponding to age. 
On the Stanford-Binet test, a mental age 
of seven years, three months and an 1.Q. 
of 60 were obtained. This classifies the 
child as definitely feebleminded and in the 
group of “moron.” The child is in the 
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Fig. 1 (Lyle). Early stage of Laurence-Moon-Biedl syndrome. 
Retinal atrophy with absolute central scotomas. 


fifth grade of school but will have to re- 
peat. The mother thinks she has good 
memorizing ability but poor reasoning. 
The child was brought for eye exam- 
ination because of poor vision which, ap- 


parently, glasses could not correct. Men- 
tal retardation was acknowledged by the 
mother, who thought that it was due to the 
poor sight. At the time of the examina- 
tion, vision in the right eye was 20/200, 
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in the left eye 20/200. Refractive cor- 
rection with a compound myopic astig- 
matic lens for each eye improved vision 
to 20/100 in the right eye and 20/70 in 
the left. A small (5-degree), absolute 
central scotoma was found in both visual 
fields. Peripheral fields showed some tem- 
poral constriction. Ophthalmoscopic ex- 


dactyly, and retinal degeneration, a diac 
nosis of Laurence-Moon-Bied] syndrom 


was made. 


Case 3, A. P., a woman aged 36 years 
awe D4 > 2 « 
was examined 18 years ago because of 
poor vision. At that time she had stopped 


going to school where she was not pro- 


BAUSCH & LOMB OPTICAL CO 
Rochester NY 


Fig. 2 (Lyle). Early stage of Laurence-Moon-Biedl syndrome. 
Retinal atrophy with absolute central scotomas. 


amination revealed some retinal atrophy 
(fig. 2), with pallor of the discs and slight 
attenuation of the retinal vessels. The 
atrophy is somewhat more pronounced 
than in the preceding case (see figure 1). 
Pigmentation of the periphery of the 
retina has not yet appeared. 

With the presence of obesity, possible 
hypogenitalism, mental retardation, poly- 


gressing and had gone to work, but her 
vision was so bad she could not hold her 
job. Her low intelligence, which was quite 
evident upon examination, was not at firs 
accepted by the mother, who blamed re 
duced vision entirely for the girl’s lack of 


progress. 
The exact weight and height were not 
taken. However, the patient was short 


| 
150, 
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diag. 
drome 
years, 
USE of 
lopped 
t pro- 
d her 27 2 BAUSCH & LOMB OPTICAL ce 
quite Fig. 3. (Lyle). Advanced stage of Laurence-Moon-Bied] syndrome. 
t first Plaques of retinal degeneration in macular area. Peripheral atrophy with 
d re- pigmentation. Constricted visual fields with central scotomas. 
height and quite obese. She had never was negative. The skull plates were nega- 
saa menstruated, The basal metabolic rate tive. A sixth finger on the left hand had 
at was minus-28 percent. Urine examination been removed. An 1.Q. of less than 60 
was negative. The blood Wassermann test was obtained. 
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When first seen, vision in the right eye 
was 10/200, in the left eye 8/200. There 
was a small, round, absolute central sco- 
toma of about 5 degrees in each eye. Pe- 
ripheral fields were normal. A myopic 


DONALD J. LYLE 


peared, mental retardation was POssibly 
more marked. and retinal degeneration 
with loss of vision had greatly j Increased, 

At the last examination, the right eye 
had only light perception, the left 1/200, 


correction improved vision in each eye to 


Ophthalmoscopic 


TABLE 1 


SYMPTOMS OF THOSE CONDITIONS FROM WHICH LAURENCE-MOon-BIEDL SYNDROME 
SHOULD BE DIFFERENTIATED 


s 
Heredo- Hereditary 
macular | Optic 
Degeneration Atrophy 
Onset | Periods of physi- | Indefinite, second 
| ologic change | decade 
Inheritance Recessive—irreg- | Recessive and 
| ular Dominant sex-linked in 
| males through fe- 
} | males 
Sex Males predomi- 


Chief symptoms 


| 


| vis 


About equal 


Diminution of | 


|} nate 


Diminution of 


vision vision 
Central visual fields | Scotoma 
Peripheral visual Normal Constriction 


fields 


slight & late 


Cerebro- 
macular 
Degeneration 
Childhood, 
ond dentition 


| sec- 


| Recessive 


| 


About equal 


Diminution of 
vision 


Scotoma 
Constriction to 
blindness 


Central fundus 


White & pigment 


Nothing charac- 


Ww hite & pigment 


eXamination showed 
Laurence- Retinit; 
Moon-Biedl Ketinitis 


> 
Syndrome Pigmentosa 


E arly childh ood Puberty or early 


adu t 


“Re cessive Recessive, Domi. 


| Nant, Sex-linked 


About equal | Males 7 


predomi- 

|} nate 
 Diminution of Night blind cos con 
vision | stricted v. 
Scotoma | Norm al “until late 


Constriction to | 
blindness 


Ring scotoma er- 
_| panding 


White & pigment Pigment stippling ng 


stippling teristic stippling _stippling 
Peripheral fundus Normal. Nothing charac- | Marked atrophy "Atrophy Pigment Early pigment and 
teristic Atrophy Pigment late late atrophy 
Peripheral fundus Normal Nothing charac- | Marked atrophy Atrophy Early pigment and 
teristic Pigment late Pigment late atrophy 
Atrophy 
Papilla Normal or pale Pallor, more tem- Gradual pallor to Gradual pz pallor t to | Gradual pallor 
poral* atrophy atrophy 
Retinal vessels Normal No changes con- | Gradual attenua- | Gradual attenua- | Gradual attenw- 
stant tion tion tion 
Termination Central vision | May recover Blindness & early Blindne ss & de- | Blindness late 
impaired or lost some vision death mentia 
Affiliate “d conditions Nothing constant | None Marked covered Obesity Deafness in reces- 


Hypogenitalism sive type 
Mental reduction 


Polydact y ly 


degeneration 


- wary normal! discs or ‘aisle ma; later atrophy of sinailinain macular bundle; may resemble either primary or secondary 


atrophy. 


20/200. Ophthalmoscopic examination re- 
vealed some white macular and paramacu- 
lar stippling, with some pallor of the discs 
and slight attenuation of the retinal ves- 
sels. 

When last examined, 12 years after the 
first examination, all of the symptoms had 
increased. The obesity was more evident, 
the weight was 165 pounds, and the height 
62 inches. Menstruation had never ap- 


large plaques of central retinal degenere- 
tion, atrophic discs, and attenuated retinal 
vessels (fig. 3). Peripheral retinal degen- 
eration was marked with pigment de 
posits. Visual fields showed nearly a meet: 
ing of the greatly constricted peripheral 
fields with the original, central scotomata 

With obesity, hypogenitalism, mentd 
retardation, polydactyly, and retinal de 
generation this patient has been diagnosed 
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as having a Laurence-Moon-Biedl syn- mented stippling. The retinal vessels and 
pom disc appear normal. 

Laurence- Moon-Biedl syndrome must As the retinal degeneration proceeds, 
be differentiated from Leber’s hereditary pigmentation appears in the periphery, 
optic atrophy, which it resembles in its the retinal vessels become more and more 
early stage, and from typical retinitis pig- attenuated, and the disc increases in pal- 
mentosa, which it resembles in its ad- lor. The macular area shows increased de- 
vanced stage. It must be differentiated generative changes, with or without pig- 
from the various types of cerebro-macu- mentation. 
lar degeneration which may have very The resemblance to Leber’s hereditary 
similar subjective symptoms and fundus optic atrophy and the various types of 
appearance. However, cerebral degenera-  cerebro-macular degeneration with cen- 
tion is much more manifest in cerebro- _ tral scotomas, loss of vision, and cerebral 
macular degenerative conditions than it is symptoms is remarkable in the early 
the Laurence-Moon-Biedl syndrome _ stages of both conditions, In later stages, 


in 
(table 1). the pigmentary degeneration may be con- 
fused with typical retinitis (retinosis) 
CONCLUSION pigmentosa by the casual observer who 


The Laurence-Moon-Biedl syndrome fails to take a detailed history of the 
shows, at first, nonpigmented retinal de- case and to make a complete examination 
generation with loss of central vision, in order to reveal the other components 
with a small, central scotoma. The macu- of the syndrome. 
lar area may show some white or pig- 904 Carew Tower (2). 
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PLASTIC EYE IMPLANT* 


RUEDEMANN, M.D. 


Cleveland, Ohio 


The patient’s appearance after enu- 
cleation has long been a problem for the 
eve surgeon. Only patients with deep-set 
eves and narrow fissures actually wear a 
prosthesis without “stare” or a sunken-in 
appearance. The socket cannot be filled 
out by a loose fitting “reform,” “stump,” 
or other type of shell eye, because of 
constant shrinkage of other orbital tissues 
as well as the ocular conjunctiva. Sub- 


capsule. The shell eye uses the entire area, 
wall to wall, and there is no place for the 
prosthesis to move. Implants within the 
muscle cone or inside the scleral shell, if 
fitted with a “stump” shell, give good 
movement. However, these implants also 
“stare” on lateral gaze and actually do 
not move very extensively. 

With the advent of the new plastic 
reform eye, I thought that it might be 


Fig. 1 (Ruedemann). Plastic implant showing position of holes 
for sutures and paddles. 


sequently, smaller shells must be fitted 
when actually the area to be filled is 
larger. Attempts to fill out the socket by 
plastic addition above will eventually re- 
sult in a pushing out below with loss of 
from pressure of 
the upper lid and weight of the prosthe- 


the lower cul-de-sac 


sis. 
Normally the orbit is completely occu- 
pied, the eyeball using one fifth of this 
total of volume 
alone is sufficient to produce an enoph- 
thalmic appearance unless this volume is 
replaced. “Stare” is present only when the 
eyeball does not rotate within Tenon’s 


area. Therefore, loss 


_* From the Cleveland Clinic. Read at the 
eighty-first annual meeting of the American 
Ophthalmological Society, at Hot Spring, Vir- 
ginia, November, 1945. 


947 


possible to use the material as a full eye 
implant. Mr. Fritz Jardon, then of the 
Mono Plastic Eye Company, now with 
the American Optical Company, made up, 
and I used, various sized and shaped eyes. 
Most of the early eyes were too small 
and wrongly shaped, Figure 1 shows the 
present type. Various types of suture ma- 
terial were tried, mostly unsuccessfully. 
The present method was developed by 
trial and error plus much effort. Failures 
were mostly mechanical, and until re- 
cently the problem seemed almost hope- 
less. Mr. Valentine Seitz, deceased, chief 
of the Electro-mechanical Engineering 
Division, aided materially in the designing 
of the eye and the method of attaching 
the muscles. 

Tantalum wire (.005) was the only 
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suture material to hold up indefinitely 
(fig. 2). The wire is inert and does not 
cause tissue reaction. However, it is diffi- 


cessfully placed, and none have been 
extruded with the present method of 
implantation, Only minor mechanical 


Fig. 2 (Ruedemann). Double-armed tantalum suture. 


cult to handle at first, breaks easily, and 
requires patience and care in handling. 
Granulation tissue does not tend to form 
except in cases of mechanical or surgical 
failure. Globes attached to muscles only 
with wire will stay in, but so much muscle 
is required in the suturing to maintain 
the attachment that the eye is set too 
deeply in the socket. 

I believed that a firmer and more per- 
manent attachment could be obtained by 
the use of an intermediate muscle plate 
of tantalum (fig. 3), the plate to be at- 
tached to the muscle and then to the 
plastic globe. Quite a number of different 
styles of plates were tried, and the pres- 
ent issue seems to be the most satisfac- 
tory to use and attach. This plate (fig. 2) 
is made of tantalum and sutured as in 
figure 3. It forms a solid unison with the 
muscle, and, with the paddle end placed in 
hole 3 and the two wire sutures passing 
through holes 1 and 2, the implant is 
firmly fixed (fig. 1). 

To date over 100 eyes have been suc- 


problems of correcting squinting eyes and 
placing the wire ends remain to be solved, 


TECHNIQUE OF IMPLANTATION 


Matching the good eye for color and 
outstanding iris markings may be ac- 
complished in several ways. Color photog- 
raphy accurately reproduces markings 


Fig. 3 (Ruedemann). Tantalum 
paddle attached to under side of mus- 
cle. 


but not color. A matching set which is 
now being made available is likely to be 
more satisfactory. Except when executed 
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by experienced artists, such as our Miss 
Boyle, the eye may be more artistic than 
actual, and the color is not good. Eyes 
must be matched in daylight for accuracy 
in color. 

Corneal size varies and must be meas- 
ured. Most corneas measure 11 to 11.5 
mm, in the horizontal meridian, and unless 
the vertical is much greater, the cornea 
may be round. Usually the 180-degree 
meridian is 0.5 mm, longer, The pupil also 
varies in size and must be carefully 
measured. The tendency is to make it 
too small, although it is rarely less than 
3.5 mm. and averages 4.55 mm. The 
pupil is measured in daylight, not when 
facing sunlight or too bright a reflecting 
wall. The pupil may be off center, being 
closer to the nose, and can be duplicated as 
can any other outstanding characteristic. 
Mr. Jardon has been efficient in dupli- 
cating eye markings. 

Former difficulty with color fading has 
been largely overcome. Occasionally an 
eye will fade because of the dyes or be- 
cause the patient’s body fluids work 


Fig. 4 (Ruedemann). Circumcorneal 
incision, 


through the slightly porous plastic ma- 
terial. To date, this has been a rare com- 
plication. Etching of the clear cornea 
is not a complication, nor is there a color 
change in the material itself. 

A number of scleral colors should 
also be matched, for which there is now 
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a matching set. Individual scleral-vessel 
markings should be noted. Attention to 
these details results in the best appear- 
ance after operation. 

It now requires 48 to 72 hours to 
process an eye, This time will be cut to 24 
hours when the code method now being 
worked out is finally established. 


Anesthesia. I have used both local and 


general anesthesia. Local anesthesia, ac- 


complished by injecting 2-percent novo- 


Fig. 5 (Ruedemann). Cutting of 

muscle with canaliculus knife. 
caine deeply into the orbit in three places 
—inferiorly laterally, superiorly and in- 
feriorly mesially—expedites the opera- 
tion but is distressing for the patient. 
Sodium pentothal or avertin, according 
to the patient’s age, is an easier anesthetic 
for the patient to bear. The bleeding is 
greater with general anesthesia than with 
local, and therefore there is more local 
reaction. 


Operation. The operation requires 
about one hour, but varies with the speed 
of the operator. The procedure is simple 
enucleation with circumcorneal incision 
with scissors or canaliculus knife (fig. 4). 
Dissect very little conjunctiva, Button- 
hole Tenon’s capsule alongside the supe- 
rior rectus muscle, which should be picked 
up with the hook but not dissected too 
freely. Place muscle clamp and cut mus- 
cle with canaliculus knife (fig. 5). Fasten 
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muscle plate to underside of muscle with 
tantalum wire (fig. 3). This is mechan- 
ically difficult because the wire hardens 
and will break if kinked. To prevent kink- 


Fig. 6 (Ruedemann). Paddles attached 
to the 4 rectus muscles. 


ing it must be rolled on itself or kept 
straight. The sutures are 12 inches long. 
The Johnson and Johnson Company have 
promised a new tantalum-wire material, 
to which the needles will be swedged, and 
this wire will not break so easily. These 
two features would eliminate a major 
difficulty in the surgery ; that is, breakage 


Fig. 7 (Ruedemann). Paddle being 
inserted into plastic eye. 


of the wire and tearing of tissues by 
the needle. 

The best order in which to remove the 
muscles is as follows: Superior rectus, 
internal rectus, inferior rectus, and ex- 
ternal rectus. The obliques are not at- 
tached unless the eye is prominent, then 


they aid in keeping the eye forward. Te 
date, I have attached the latter directly tp 
the globe without the muscle plate, Mog 
eyes have excellent movement without 
attachment of the obliques, and fasten. 
ing these muscles is difficult. The loog 
ends of the double-armed sutures are 
held out of the way with hemostats. Care 
should be taken not to kink the wire. 
After bleeding has been completely 
controlled, the implant is placed in th 
socket (fig. 6). Linen-thread loops haye 
previously been placed in the attachmen; 
holes to aid in manipulating the implan 
(fig. 1). For each muscle three holes are 
placed at a prescribed distance from the 


limbus: internal rectus, 5 mm. inferior 


rectus, 6 mm.; external rectus, 7 mm: 


Fig. 8 (Ruedemann). Method of 
attaching sutures. 


superior rectus, 8 mm. I believe this may 
need to be revised, and we are now ob- 
taining our own average distances. 
The hole for the paddle tip is placed 
directly behind and between the attach- 
ment holes and is directed posteriorly. 
This allows the tip to be bent over and 
fixed. The superior rectus muscle with 
plate attached is picked up with a straight 
hemostat, and the tip is bent. The globe 
is depressed and the tip inserted into globe 
hole 3 (fig. 7). The wires are then passed 
through holes 1 and 2 and tied (fig. 8). 
Care must be taken not to break the wires, 
which should be held not too far awaj 
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from the knot in tying (fig. 9). The ends 
are twisted together and cut short and 
turned into hole 1 or 2 with a fine-tipped 
hemostat or watchmaker forceps. This 
should be carefully done, because a tip 
end penetrating the tissues becomes a 
sore point. 

The internal, inferior, and external rec- 
tus muscles are sutured in order. Care in 
suturing and traction on muscles will 
prevent tearing of muscles. When ob- 
liques are used, they are fastened first by 
a weaving suture and then attached di- 
rectly to the globe. A single interrupted 
suture through both the lateral and mesial 
conjunctiva covers the internal and ex- 
ternal muscle and closes the conjunctiva 
(fig. 10). 

When the patient has been operated 
upon previously for enucleation, the 
socket may again be opened. The conjunc- 
tiva is to be opened with a horizontal in- 
cision made with scissors. This cut must 


Fig. 9 (Ruedemann). Tying of stitch. 


be 10 mm. long. The conjunctiva is then 
dissected free all around, for 5 to 10'mm. 
Tenon’s capsule is opened and split tulip- 
fashion for the four rectus-muscle slips. 
The posterior orbit is next opened to 
make room for the implant. A suture 
through each muscle slip aids in attaching 
the muscle plate. Care in placing this 
plate prevents subsequent squint. The 
conjunctiva is closed as in the previous 
procedure, 
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The implants may be varied in size and 
shape and can be made available for any 
type of restoration. I have used them in 
badly restored sockets with surprising re- 
sults as to appearance 


and movement. 


Fig. 10 (Ruedemann). Suturing 
of conjunctiva. 


Very little attachment tissue is necessary, 
and by use of plates the eyes are retained 
in the socket. The ocular conjunctiva is 
not essential to the implant. 


Dressing. A gauze pack, saturated with 
5-percent sulfathiazole ointment, is placed 
under the lids. A pressure dressing is not 
desirable. Only loose-fitting gauze with 
an adhesive cover is necessary. The dress- 
ings are changed on the fourth or fifth 
day. The patient may be up in 24 hours 
and requires only four or five days’ hos- 
pitalization. The reaction in most in- 
stances is slight. 


Complications. Infection has not been a 
complication in any of our 100 operations. 
When the eye had to be replaced because 
of dyes fading, muscles becoming loose, 
or faulty insertion, the tissue from the 
socket around the implant was found to 
be lined with a smooth endothelial-like tis- 
sue without inflammatory reaction. There 
has been no postorbital granulation tissue 
and surprisingly little tissue reaction. 

Color changes in the iris are due to 
body fluids and the dyes themselves. Any 
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Fig. 11 (Ruedemann). Postoperative patients. 


severe reaction to the plastic has not been 
seen but could occur. Any reaction in 
the orbital tissue will quiet down. Deep- 
heat diathermy is contraindicated, for 
this would change the color of the plastic 
and the dyes. 

Broken wires or muscles pulling loose 
may be reattached when the eye quiets 
down. The procedure is difficult, and 
sodium pentothal or other general anes- 
thesia should be used. Hospitalization is 
not required. Slight bleeding or discom- 
fort later is usually due to improper cov- 
ering of the wire ends. 

Partial ptosis may result from the eye 


being set too deeply or from previous 
partial ptosis. I measure all globes with 
Hertel’s exophthalmometer, and if be- 
yond 20 mm. I attach the obliques. Dis- 
charge is not a complication except with 
incomplete covering of plates and wire 
ends, 
SUMMARY 
Implantation of a plastic eye is time- 
consuming, painstaking, and difficult. The 
end results in the appearance of the pa- 
tient and in his psychologic response 
justify the effort (fig. 11). 
Euclid Avenue and East 93d Street 
(6). 
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THE EYE EXAMINATION IN THE DIFFERENTIAL DIAGNOSIS 
OF THE DISORIENTED PATIENT* 


BENJAMIN MILpeER, Capt. (MC), A.U.S. 


Hines, Illinois 


iagnostic problems offered by the — that the traumas, brain tumors, and cere- 

The diagnostic p 
isori atient are most frequently bro-vascular accidents are more frequent 
disoriented p ASCL 
encountered in the receiving wards of the than is indicated in the foregoing data 

itals. By the expression “dis- from the psychiatric ward.) 1% 19 

larger hospita 
oriented,” or “out of contact,” we refer Irom these patients, a number have 
to coma, delirium, apathy, or to other been selected to demonstrate the various 
psychotic states which render the patient disease groupings in which eye findings 
ynable to give an adequate history of his have been noted. The question of the im- 
condition, or to cooperate voluntarily in portance of these findings relative to the 
the physical examination, The fortunes of 
war enabled the author to observe some TABLE 2 

such patients each month in the psy- _ DISORIENTED PATIENTS ADMITTED 
P I (November 25, 1944 to February 25, 1945) 
chiatric ward of the Veterans’ Adminis- 


tration Hospital at Hines, Illinois, Some Type of Case No. Total 
these patients were dependent upon the — 
of these patie P Toxic (exogenous) 13 
‘ous ophthalmologist’s findings for a diag- Alcohol (12) 
og sis; s depended equally on the eye __, Morphine (1) 
with others ley It Toxic (endogenous) 2 
be- examinations for the elimination of vari- Uremia (1) 
* s diffe al diagnostic possibilities. Hyperpyrexia ( 
Dis- ous differenti al di gnostic p 4 
. Here is a typical sampling of psychotic Syphilis (central nervous system) 2 
mith Brain tumor 2 
wire patients admitted to the psychiatric ward et > 
(which composes 20 percent of the beds _ Senile 2 
Te swehiatric Service Epilepsy (idiopathic) 1 
on the Neuropsychiatric Service). 9 
Your > si 1 
TABLE 1 Psychoneurosis 
The ApMissions (NOVEMBER 25, 1944 To Total admissions 38 
FEBRUARY 25, 1945) 
pa- 
nse Direct admissions to psychiatric ward 6/ over-all physical picture will be con- 
Patients, disoriented, directly admitted 40 f . 
Percentage, disoriented, directly admitted 60 sidered, 
eek ” In an ordinary neuro-ophthalmologic 


Many cases of the types listed below study, the history, visual acuity, visual 
were observed on the other divisions of fields, and ocular-motility studies are 
the Neuropsychiatric Service. largely depended upon for diagnosis. 

In an over-all sampling of admissions With the noncodperating patient, we are 
to the entire Hospital, it would be found limited principally to a consideration of 

*From the Veterans’ Administration Hospital. the poenuen of the lids, the orientation 
Presented, in part, before the Chicago Oph- Of the visual axes of the two eyes, gross 
thalmological Society, Chicago, Illinois, De- evidences of trauma, and to the study of 


cember 17, 1945. Published with permission of the pupils and the fundus oculi, The 


the Medical Director, Veterans’ Administration, 
who assumed no responsibility for the opinions fundus examination is the sine qua non of 


expressed or conclusions drawn by the author. every neuro-ophthalmologic examination 
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and must be performed even if it means the 
utilization of local anesthesia, lid specu- 
lum, and fixation forceps. 

In each of these cases, an initial tenta- 
tive impression will be presented, to- 
gether with the findings on which it was 
based. Diagnostic studies and historical 
data will follow, with notation of subse- 
quent revisions of the first impression. 


EXOGENOUS TOXINS 
ALCOHOL 


In order to place the emphasis ac- 
curately, it is necessary to begin with 
the consideration of alcoholic psychoses 
—one group of mental derangements 
which presents no pathognomonic eye 
signs. However, in this institution, these 
patients form more than one third of all 
psychotic admissions, and, in the case of 
accident victims, it is at times necessary 
to employ our meager eye findings in 
differentiating between intracranial 
trauma, traumatic psychosis, and acute 
alcoholism. 

In acute alcoholism, characterized by 
coma, delirium tremens, or impending de- 
lirium tremens, it is common to find di- 
lated pupils, with sluggish reaction to 
light and limited pupillary excursions. 
Conjunctival injection, both bulbar and 
palpebral, is usual. In some patients 
nystagmus is observed. A very character- 
istic subjective finding is the presence of 
visual hallucinations.*® Rea*° states 
that a helpful finding is that of retinal 
arteriosclerosis, out of proportion to the 
age of the individual, and he even suggests 
that one might differentiate the arterio- 
sclerosis of alcoholics from the senile type. 
One author has observed bitemporal pal- 
lor in 20 percent of patients showing al- 
coholic psychosis.’® 


Case 1. L. J., a white man aged 44 
years, was admitted to Hines with com- 
plaint of visual hallucinations—moving 


circles, polyopia, dogs, and cats. He had 
been “nervous,” with tremors of the ex. 
tremities, and unable to sleep. He could 
not remember his actions during the night 
preceding his hospitalization. He felt that 
his condition was due to the “flu,” byt he 
believed he had been drinking—to help 
his nervousness—about 1% pints of 
whiskey daily. 

Physical examination. The patient wa 
somewhat emaciated and had coary 
tremors of the extremities and tongue anj 
grossly impaired coOrdination. There 
were no other physical findings. 

Eye examination. The pupils wer 
moderately dilated, equal, and round 
with sluggish reaction to light, Ophthal. 
moscopic examination showed. mild ret. 
inal arteriosclerosis, evidenced by in- 
crease in the width of the central arterial 
light streak, and moderate compression of 
the veins at the arteriovenous crossings, 
There was no retinopathy. The tentative 
diagnosis was: Delirium tremens, 

At a subsequent interview with the pa- 
tient it was learned that he had been 
drinking large amounts of liquor daily for 
five years. He had had progressively in- 
creasing tremors for the past six months 
relieved by whiskey. His memory was 
poor, his intelligence average. He had los 
20 pounds in the past few years, Labor: 
tory reports showed an erythrocyte cout 
of 3,650,000 with hemoglobin of 75 per 
cent, 

Final diagnoses were: (1) Psychosis, 
alcoholic, delirium tremens, recovered, 
(2) Chronic alcoholism. 


DRUG ADDICTION 


Morphine and opium addiction are fa 
less common than alcoholism. If the i 
dulgence has been sufficient to effect the 
victim’s cerebration, it is usually possible 
to note the characteristic miosis.* Thet 
are no other significant ocular finding 
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Case 2. R. A. H., a white man, aged 54 
years, was admitted on January 29, 1945. 
He desired relief from morphine addic- 
tion and treatment of precordial pain. The 
patient stated that he was a heavy drinker, 
had been suffering from recurrent an- 
ginal pain for two years, and had begun 
to use morphine for relief of the pain. 

Results of his physical examination 
were negative, as were the laboratory 
findings. The electrocardiogram showed 
possible old myocardial infarction. 

Eye examination. The pupils were 2.0 
mm. in diameter, round, and reacted to 
light. The ophthalmoscopic examination 
was negative. 

The patient had become habituated 
through the influence of a brother who 
was a morphine addict, using an average 
of six quarter-grain doses daily (mild ad- 
diction). The patient seemed to have sub- 
normal intelligence, but was well or- 
iented; he was sullen and quietly de- 
fensive about attempts to eliminate his 
addiction. His attitude, at best, was one of 
passive cooperation, Gradual withdrawal 
of the drug was effected. The prognosis 
for continued abstinence was guarded. 

Final diagnoses were: (1) Drug ad- 
diction, morphine. (2) Psychopathic per- 
sonality. (3) Coronary arteriosclerosis 
with myocardial damage. 


Comatose or other psychotic states pro- 
duced by various noxious stimuli (such 
as barbiturates, carbon monoxide, lead, 
and arsenic) were not observed during 
the period covered by this paper. Lead 
encephalopathy, with epileptiform  seiz- 
ures and papilledema, and barbiturate in- 
toxication, with deep coma and dilated 
pupils, are encountered occasionally at 
this institution.” 3° 


ENDOGENOUS TOXINS 
DIABETIC COMA 


One would expect to find a fertile field 


for the ophthalmologist in the differ- 
ential study of diabetic states. The much- 
described fundus changes'® ** and the 
frequent hypotony should provide one 
with an almost certain basis for a tenta- 
tive diagnosis of diabetic coma, Practi- 
cally speaking, no such cases were en- 
countered for the reason that the ma- 
jority of diabetics arrive at Hines with 
the diagnosis already established. 


UREMIC COMA 


The same statement does not hold true 
for uremia. Not infrequently, the oph- 
thalmologist’s suspicion of uremic coma, 
based on the fundus examination, antjci- 
pates the results of the emergency blood- 
chemistry studies. 

It is well to remember that there is no 
single pattern of fundus findings in ure- 
mia, for the term refers, not to a disease, 
but to a state of pathologic physiology 
(renal insufficiency) seen in the advanced 
stages of several types of disease, It may 
result from primary vascular causes, as 
arteriosclerosis or essential hypertension ; 
or from primary renal pathology, as glo- 
merulonephritis; or the end results of 
pyelonephritis. Therefore, the retinal 
changes may be predominantly vaso- 
sclerotic, or they may show characteris- 
tics of renal retinopathy—cotton-wool 
exudates, pleomorphic hemorrhages, and, 
in some cases, a macular star figure. In 
either event, retinopathy is an almost 
constant finding. Foster Moore noted its 
presence in 19 of 20 patients dying of 
uremia.** *° Edema may involve the pos- 
terior pole of the fundus, or it may be 
limited to the disc. Preceding a state of 
uremic coma, the patient may complain 
of headache, may be delirious, or have 
convulsive seizures. 


Case 3. J. W., a Negro aged 45 years, 
was disoriented on admission, showed 
marked disturbance of equilibrium, and 
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could not give coherent answers to the 
questions of the examiner. The patient 
was somewhat emaciated. He had occa- 
sional spasmodic twitching of one ex- 
tremity and showed a sustained hyper- 
kinesia, His temperature was moderately 
elevated. 

Eye examination. The pupils were 
equal and round and reacted normally to 
light and accommodation. Both fundi 
showed marked arteriospasm, with ar- 
teriovenous ratio of 2:4 to 2:5. Sclerotic 
vessel changes were less pronounced. 
There were 
exudates and numerous superficial striate 
hemorrhages. The retina of the right eye 
showed a 4-disc-diameter area of sharply 
circumscribed subretinal edema in the su- 
perior temporal quadrant. There was no 
measurable elevation of the discs. Neuro- 
logic examination was negative except for 
generalized cutaneous hypalgesia. Blood 
pressure was 180/120. Tentative diagno- 
sis was: Toxic delirium of uremia, due to 
hypertensive renal-vascular disease. 

In subsequent consultation with the de- 
partment of medicine, it was learned that 
the patient was known to have hyper- 
tensive cardiac disease. Laboratory 
studies revealed an N.P.N. of 200 mg. 
percent, urea nitrogen of 83.6 mg. per- 
cent. Spinal-fluid protein was 90 mg. per- 
cent, it being under an initial pressure of 
300 mm. of water. Urinalysis showed 
2+ albumin, but no casts. At a previous 
admission, four months earlier, the blood- 
chemistry findings had been normal; the 
urine had shown 1+ albumin. Within 48 
hours the patient lapsed into coma, from 
which he did not recover; no significant 
changes were noted in the retinal picture. 

Final diagnoses were: (1) Toxic de- 
lirium, due to uremia. (2) Arterial hyper- 
tension, systemic. (3) Myocardial insuf- 
ficiency. (4) Nephritis with nitrogen re- 
tention, 

The preceding case illustrates one point 


scattered soft cotton-wool 


in diagnosis which must be considered: 
namely, the differentiation of toxic Pe 
lirium associated with hyperpyrexia In 
this patient, the characteristic retinal find. 
ings, the high blood Pressure, and the 
moderate degree of fever militate 
against such a diagnosis. However, where 
the temperature elevation and degree of 
toxicity are marked (as in typhoid fever 
malaria, and pneumonia) the pupils may 
be dilated, and the ophthalmoscope may 
retinal These 
febrile delirious states are usually diag. 
nosed after the infectious process has 
been identified. 


reveal hemorrhages," 


CEREBRAL VASCULAR DISEASE 

CEREBRAL VASCULAR ACCIDENTS 

Cerebro-vascular accidents rank high 
among the causes of disturbances of the 
psyche, particularly coma. Ordinarily, the 
ocular examination gives little informa- 
tion regarding the general nature of the 
vascular accident, whether it be an en- 
bolus, thrombosis, or rupture of a cere- 
bral vessel. However, the fundus examina- 
tion is of some assistance in determining 
the etiology, especially in hypertension 
and arteriosclerosis. The pupils and or- 
ientation of the eyes are of localizing and, 
therefore, prognostic value. Anisocoria, 
with preservation of reaction to light, is 
common; the dilated pupil is most often 
ipsolateral to the hemorrhage, and the 
corneal reflex may be lost on that side. In 
cases of superficial hemorrhage or in- 
volvement of the internal capsule there 
may be head rotation and conjugate de- 
viation of the eyes, both towards the 
affected side. Hemorrhage into the pons 
may induce opposite conjugate deviation, 
with ipsolateral facial-nerve involvement. 
In some of the latter lesions, extreme 
miosis may occur, as a result of irritation 
of the brain stem.*® 27, 3 

In general, the hemorrhages are more 
likely to induce deep coma and a terminal 
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an are the thromboses. A prob- 


picture th 
jective diagnosis—the differen- 


lem in ob 
tiation of hypertension from brain tumor 


in the comatose patient who presents pap- 
‘edema and hemiplegia—will be con- 
sidered in the discussion of papilledema. 


CEREBRAL ARTERIOSCLEROSIS 


It is, of course, apparent that the 
symptom complexes due to arteriosclerosis 
are innumerable, depending upon the pre- 
dominant site of involvement. In older 
patients there are, however, a number of 
more common characteristic findings. 
There are tendencies toward impaired 
motor coordination, amnesia, and defec- 
tive judgment, Reaction times increase 
and, in severe cases, the pathologic 
changes resulting from arteriosclerosis 
may produce apathy, or coma, quite apart 
from the vascular accidents which may 
occur in these patients.** It is recognized 
that the presence and degree of retinal 
arteriosclerosis are not an invariable in- 
dex of a similar cerebral picture; never- 
theless, the correlation is sufficiently high 
to render the ophthalmoscopic examina- 
tion of prime importance in the diagnosis 
of cerebral arteriosclerosis.’ 

The following case history is presented 
of a man with typical cerebral arterio- 
sclerosis in whom the fundus findings 
were less pronounced than the cerebral 
sclerosis. It will be obvious that an initial 
differentiation between cerebral arterio- 
sclerosis and senile dementia is difficult, 
but the general picture and fundoscopic 
examination separate this patient readily 
from one suffering from uremia, diabetic 
coma, syphilis, or trauma.?® 


Case 4. J. E. A., a Spanish-American 
War veteran, aged 73 years, was admitted 
to Hines on a stretcher. His son, who 
accompanied him, did not remain for an 
interview. The patient was completely 
disoriented: he lay with his eyes closed, 
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hands folded, in no apparent distress. In 
reply to most questions, he mumbled: “J 
am an old man, almost 70!” He spoke 
of having been dead for two years. His 
speech was thick, jumbled. 

Physical examination. The patient was 
a huge, obese, entirely uncodperative old 
man. Mucous membranes showed dehy- 
dration, The blood pressure could not be 
obtained by ausculation, but was esti- 
mated to be 120, systolic, by palpation. 
Heart sounds were distant. An indistinct 
mass was palpated in the right lower 
quadrant. 

Eye examination. The pupils and ocu- 
lar movements were normal. Corneal re- 
flexes were diminished bilaterally, and the 
left palpebral fissure was slightly wider 
than the right. 

Ophthalmoscopic examination. There 
was diffuse retinal arteriosclerosis, but 
the optic discs appeared normal, and there 
was no retinopathy. The neurologic ex- 
amination elicited diminished responses 
to all sensory stimuli. There were no 
other definite neuropathologic findings. 

This patient presented only: (1) 
mental changes ; (2) an abdominal mass ; 
(3) dehydration, and (4) retinal arterio- 
sclerosis. The tentative diagnosis was: 
(1) Cerebral arteriosclerosis, advanced ; 
and (2) by inference, generalized arterio- 
sclerosis. 

Laboratory studies showed a slight al- 
buminuria, negative blood Kahn and 
Wassermann tests. N.P.N. was 35.0 mg. 
percent, creatinin 1.4 mg. percent; sugar 
121.2 mg. percent, and chlorides 512.0 
mg. percent. The leukocyte count was 
7,300; erythrocyte count 4,400,000. The 
spinal fluid was clear, under no increased 
pressure; the Wassermann reaction was 
negative, and the gold curve normal 
(0012221000). The electrocardiogram 
revealed marked left axis deviation; and 
the chest X-ray study was not abnormal. 

The patient’s mental reaction im- 
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proved somewhat under cautiously ad- 
ministered parenteral fluids. After four 
days, the son returned and stated that the 
patient had never been ill until six years 
ago, when he began to show memory 
changes, irritability, and loss of appetite. 
For eight months prior to admission, he 
had eaten no solid foods and had become 
progressively less active, remaining in 
bed for most of the two months preced- 
ing hospitalization. The patient remained 
bedfast, pursuing a gradual downhill 
course, developed bronchopneumonia, and 
died on the 23d hospital day. 

Final diagnoses were: (1) Psychosis 
with cerebral arteriosclerosis. (2) Bron- 
chopneumonia, terminal. 

Post-mortem examination revealed gen- 
eralized arteriosclerosis, involving brain, 
heart, kidneys. There was right hydro- 
nephrosis and bronchopneumonia. 


HYPERTENSIVE ENCEPHALOPATHY 


In considering the patient just de- 
scribed, no mention was made of hyper- 
tensive encephalopathy as a_ possible 
causative factor for the reason that the 
condition is ruled out, with certainty, by 
the absence of hypertensive neuroreti- 
nopathy. The nerve-head involvement and 
retinal picture of severe hypertension are 
invariable accompaniments of the cere- 
bral changes. 

The cerebral changes associated with 
hypertension are characterized by head- 
aches and, in severe cases, convulsions 
and coma, the manifestations being ex- 
plained on the basis of anoxia resulting 
from cerebral edema. Some patients pre- 
sent, on the same basis, a less fulminating 
picture characterized by loss of orienta- 
tion, retarded cerebration and other signs 
of degeneration. There is, in general, a 
significant correlation between the degree 
of papilledema, cerebral edema, and the 
elevation of spinal-fluid pressure.?* The 
fulminating encephalopathies are apt to be 


characterized by predominance of edema. 
tous qualities in the retinopathy, Whereas 
those presenting the picture of mental 
deterioration will be likely to haye a 
greater sclerotic factor in the fundys Dic- 
ture. The latter group is well illustrated 
by the following case. 


Case 5. W. F. L., a white man aged 
52 years, was admitted to Hines ona com. 
plaint of “weakness.” He was a small, up. 
derweight man, who shuffled aboy 
slowly, exhibiting pronounced emotional 
flattening. He was uncertain whether he 
had arrived from Chicago or Wisconsin; 
he believed he was about 40 years of age 
and had been in the United States since 
1926. Identification papers indicated that 
he had been in the United States Army 
during World War I. The patient spoke 
only when questioned and required con- 
siderable prodding. He was disoriented 
for time and place; he showed gross de- 
bility of his intellect, and his arithmetic 
ability was limited to multiplying 2 times 
2. There was obvious gross impairment 
of memory. He was able to care for him- 
self without difficulty. 

Neurologic examination. There was 
muscular wasting with loss of muscle 
power, but good codrdination and no 
tremors. The cranial nerves were normal, 
as were the reflexes. 

Eye examination. The pupils were 6 
mm. in diameter and responded to light 
stimulus with only a limited sluggish con- 
traction. Ophthalmoscopic examination. 
Bilateral papilledema of 2D. was present, 
with peripapillary retinal edema and nv- 
merous hemorrhages and exudates about 
the discs. In the macula of the right eye 
were conglomerate small, “hard” ext- 
dates, with others scattered throughout 
the posterior retina. Edema of the macula 
of the left eve was accompanied by some 
radially disposed streaks of exudate. The 
arteries showed marked focal narrow- 
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ings, with increased central light streak, 
and the veins showed engorgement and 
tortuosity. The arterio-venous ratio was 
2:4 to 2:5. The tentative diagnoses were: 
(1) Hypertensive encephalopathy, and 
(2) alcoholic psychosis, with brain tu- 
mor to be excluded. 

Further physical examination. A blood 
pressure of 200/ 145 was present together 
with moderate sclerosis of the radial ar- 
teries and cardiac enlargement. Results of 
laboratory studies were: normal cranial 
X rays; urinalysis and blood Kahn nega- 
tive : N.P.N. was 35 mg. percent, urea 
nitrogen 14.9 mg. percent, and_ blood 
sugar 112.4 mg. percent. Spinal-fluid 
manometrics were not done, but the fluid 
was clear, slightly xanthochromic, with 3 
cells per cubic centimeter. Wassermann 
and gold-curve tests were negative. 

Continued observation of the patient 
discovered no change in signs or symp- 
toms, and the considerations of alcohol- 
im and brain tumor were relegated to 
the background. The absence of acute 
cerebral symptoms correlated well with 
the prominent factor of sclerosis in the 
patient’s neuro-retinopathy. 

Final diagnoses were: (1) Psychosis 
with hypertensive encephalopathy. (2) 
Hypertension, arterial, with myocardial 
damage. (3) Arteriosclerosis, general- 
ized, moderate. 


SYPHILIS 


Acute inflammations (epidemic en- 
cephalitis, meningitis, brain abscess) may 
not properly be considered in this discus- 
sion, since they were not encountered on 
my ward, Of the chronic inflammations, 
those manifested by a solitary lesion, as 
for example in tuberculosis, will be con- 
sidered with neoplasms. Syphilis merits 
special attention because of characteristic 
eye findings, and also because of the 
necessity of recognizing psychotic mani- 
festations of syphilis in accident cases. 
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The ocular changes of syphilis are too 
numerous to record in detail here. Pa- 
tients with meningo-vascular syphilis 
may show psychic disturbances, depend- 
ing on the extent of encephalitis, but 
usually the base of the brain is involved, 
with ocular-muscle pareses, and unpre- 
dictable pupillary abnormalities. More 
often, in the disoriented patient, the prob- 
lems of paresis and tabo-paresis must be 
considered. Here, the Argyll Robertson 
pupil and ophthalmoscopic findings of 
primary optic atrophy (both much more 
common in tabes than in paresis) provide 
the chief ocular diagnostic support. Para- 
lytic strabismus, usually related to the 
oculomotor nerve, is uncommon in pare- 
sis; such a finding suggests a combination 
of paresis and tabes dorsalis. The Argyll 
Robertson pupil occurs in about 50 per- 
cent of paretic patients, but other forms 
of pupillary abnormality are noted ; name- 
ly, frozen pupils, anisocoria, and dys- 
coria.® 24, 30 


Case 6. L. M., a white man aged 50 
years, was admitted to Hines for treat- 
ment of a fracture of the left humerus 
and olecranon. The physical examination 
was negative except for (1) the left arm, 
and (2) small, irregular pupils. Blood 
Kahn and Wassermann reactions were 
negative. Shortly after open reduction of 
the left elbow was performed, the patient 
began to show signs of mental deteriora- 
tion and was transferred to the psychiat- 
ric ward for observation. 

The patient cooperated well during in- 
terview and examination, but showed 
grossly defective judgment, and his his- 
tory was later found to be inaccurate. He 
stated that he had had a diagnosis of 
syphilis made 10 years ago. The neuro- 
logic examination was entirely negative 
except as follows: 

Eye examination, The pupils measured 
2 mm. in diameter, were irregularly 
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round, and showed a slight paradoxic di- 
lation to light and reduced constriction in 
accommodation, The optic discs, retina, 
corneal reflexes and ocular motility were 
normal. Despite the negative results of 
blood tests and physical findings, a tenta- 
tive diagnosis of paresis was based o. ‘he 
pupillary changes, and the patient’s ad- 
mission of a syphilitic infection. 

The Wassermann test, repeated, was 
again negative, the Kahn was equivocal. 
Spinal-fluid examination revealed 100 
percent positive Wassermann reaction in 
all dilutions, with a syphilitic colloidal 
gold curve (0012332100). 

Final diagnosis was: (1) Psychosis, 
with syphilis of the central nervous sys- 
tem, meningo-encephalitic (paresis). (2) 
Fracture, humerus, left. (3) Fracture, 
olecranon, left. 


One interesting patient presented the 
problem of differentiation between pare- 
sis and posttraumatic psychosis. 


Case 7. R. J. W., a white man aged 54 
years, was admitted to Hines for treat- 
ment of a fracture of the right leg, both 
bones, sustained one day earlier. 

Physical examination was impossible, 
on admission, as the patient was agitated, 
fought with attendants and doctors and 
refused to permit anyone near him. He 
was more approachable after 48 hours ; he 
assumed a semistuporous attitude, lying 
motionless with eyes closed, and re- 
sponded very sluggishly to commands and 
questions. He was disoriented, but re- 
membered having been pushed from an 
“L” platform, as the crowd surged into 
a waiting train. His memory for subse- 
quent events was poor. His speech was 
thick and slurred. 

The necessity for differentiating be- 
tween head trauma and posttraumatic 
psychosis was suggested at first, but the 
neurologic examination revealed mar- 


kedly diminished knee-jerk and Achilles 


reflex on left, and faulty toe-position 
sense. (The right lower extremity was jp 
a plaster cast). 

Eye examination. The pupils were Un: 
equal, that of the right eye measuring 3/ 
mm., left 1.5 mm. in diameter. The pup 
of the left eye was irregularly royp4. 
neither reacted to light, but both reacted 
to accommodation. The ophthalmoscopi 
examination showed marked yellowis, 
pallor of both optic discs. 

A diagnosis of tabo-paresis was noy 
entertained, and was confirmed by the 
laboratory findings; blood and spinal- 
fluid Wassermann reaction 100 perceni 
positive; Kahn test, 2+; paretic gold 
curve (5555432100) ; negative skull x. 
ray studies. 

Final diagnosis was (1) Psychosis 
with syphilis of the central nervous sys. 
tem, meningo-encephalitic (paresis), (2) 
Fracture, both bones, right leg. 


HEAD TRAUMA 


The accident victim usually presents no 
problem with regard to the cause of his 
disability but, in some cases, gross evi- 
dences of trauma and a reliable history 
are lacking, Approximately 80 percent of 
patients with head injuries show ocular 
signs—in most instances, pupillary ab- 
normalities. The pupils are usually smal 
at first, sometimes fixed, as a result of ir- 
ritation. In shock, they may be dilated, 
reacting to light. Bilateral, dilated, fixed 
pupils are considered a grave prognostic 
sign.’® If there is intracranial bleeding or 
hematoma, one pupil may be dilated, but 
opinions differ as to whether the dilated 
pupil is a reliable index for lateralization 
of the hemorrhage. Dilatation of the pupl 
resulting from interruption of the a 
ferent pathway may be ruled out by the 
consensual light reflex.?® 

Conjugate deviation of cortical origin 
is usually transient; the direction of the 
deviation depends on whether the cortex 
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; irritated (toward) or nonfunctioning 
(away from). 

The fundi may show retinal edema, but 
papilledema does not ordinarily appear 
before three to eight days. Peripapillary 
and diffuse retinal hemorrhages suggest 
subarachnoid bleeding.* ** Hemorrhages 
into the lids and conjunctiva have some 
diagnostic significance, slow-appearing 
ecchymosis suggesting anterior cranial- 
fossa fracture rather than local orbital 
trauma.** The following case history il- 
lustrates the problems in diagnosis of 
trauma in the “out-of-contact”’ patient. 


Case 8. D. M., a white man aged 53 
years, was admitted to Hines in a stu- 
porous condition. A taxicab driver had 
found him lying unconscious in the street, 
a pool of blood about his head, After 
some time the patient became sufficiently 
responsive to recollect’ that he had set out 
on a drinking party, but he could recall 
nothing thereafter. 

Physical examination. There was no 
gross evidence of fractures. 

Eye examination. Right eye. The lids 
were intensely edematous and ecchymotic, 
with marked proptosis of the eye and or- 
bital contents. The bulbar conjunctiva 
was ecchymotic and there was massive 
intraocular hemorrhage. 

Left eye. A small subconjunctival 
hemorrhage was present on the bulbus; 
the pupil was normal in size and reac- 
tions ; the fundus showed normal disc and 
retina with moderate retinal arteriosclero- 
sis. A tentative diagnosis was made: (1) 
alcoholism, acute (2) hemorrhage, right 
eye and orbit. 

This patient presented the question of 
differentiating head injury from alcoholic 
stupor, without the benefit of comparison 
of the two pupils. The abrupt, massive 
orbital hemorrhage was not especially in- 
dicative of skull fracture, and the fundus 
of the left eye showed no hemorrhage 


nor edema. The patient was observed and 
showed progressive improvement in his 
cerebral activity. Skull X-ray pictures 
showed a probable fracture of the right 
zygomatic process, but no other evidence 
of fracture. Spinal-fluid examination was 
entirely normal. 

Final diagnoses were: (1) Psychosis, 
alcoholic intoxication, (2) Exophthal- 
mos, right, due to orbital hemorrhage. 
(3) Intraocular hemorrhage, massive, 
with subconjunctival hemorrhage, right. 


BRAIN TUMORS 


Any discussion of neuro-ophthalmolo- 
gic significance will ultimately focus on 
the consideration of brain tumors, since 
papilledema may be observed in 80 per- 
cent of these patients.1* Moreover, brain 
tumor is responsible for about 80 percent 
of all papilledemas. The expression 
“brain tumor” is used here to refer to all 
space-taking, intracranial lesions, benign 
and malignant, granulomatous or vascu- 
lar. The signs and symptoms in brain tu- 
mor are referable to (1) destruction of 
brain substance by tumor; (2) pressure 
on the brain resulting from increased 
intracranial pressure and cerebral ische- 
mia. Papilledema is a manifestation of the 
latter mechanism, and is, therefore, of 
little localizing value. However, because 
of its frequency, the implications of the 
finding of papilledema cannot be over- 
emphasized, and it is of paramount im- 
portance to be able to differentiate papil- 
ledema from optic neuritis, pseudoneu- 
ritis optica, and other, similar fundus 
changes." For the patient’s good, a nerve- 
head swelling must be considered a sign 
of brain tumor until proved otherwise. 
Abducens palsy may occur in increased 
intracranial pressure. Pupillary changes, 
corneal anesthesia, conjugate ocular de- 
viations, and ophthalmoplegias may assist 
in the localization of an intracranial mass. ° 
Our first consideration, however, is to es- 
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tablish or rule out the existence of a tu- 
mor, and although this, as a rule, is a 
relatively simple matter, pitfalls are many 
in the disoriented or comatose patient, 
who usually cannot relate the usual story 
of headaches, projectile vomiting, con- 
vulsive seizures, and progressive mental 
changes. In some instances, papilledema 
may be the only objective finding, as is 
illustrated by the following patient. 


Case 9. F. M., a white man aged 52 
years, was admitted because of psychotic 
episodes, loss of memory, and urinary in- 
continence. The patient was unable to 
supply a coherent history. He showed 
marked emotional swings, and was ex- 
tremely garrulous. His story centered re- 
peatedly on his past as a baseball player 
and his inability to remember anything 
since he became ill. He thought he had 
been to a place where they had “16 doc- 
tors” and where he had had an operation 
of some sort. He was disoriented for time 
and place. His conversation was com- 
pletely incoherent. His response to the 
question: “Who are you?” was: “Well, 
let’s see, you work for the railroad, I 
mean the rain—let me see, March, April, 
May, I can’t remmeber anything since 
I’ve been sick.” The neurologic examina- 
tion was negative except for an equivocal 
left facial weakness and a suggestive Ba- 
binski on the left. 

Eye examination. The pupil of the 
right eye was round, 5 mm. in diameter, 
and reacted to light and accommodation. 
The left eye was slightly proptosed, and the 
iris was darker than that of the right. 
There were no abnormalities of the ex- 
traocular muscles. The fundi showed hy- 
peremia of the discs with increased capil- 
lary visibility and obliteration of the disc 
margins, Elevation of each disc was less 
than one diopter. No hemorrhages nor 
exudates were found. The remainder of 
the physical examination was negative. 
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The tentative diagnosis was: 
mor, left frontal. 

History from the patient’s wife subse. 
quently disclosed that he had haq ; 
convulsive seizure 10 weeks Prior to this 
hospitalization. He had been hospitalizes 
elsewhere and studied, with no etiologic 
findings. After 10 days, the patient began 
to have memory defects, attacks of am. 
nesia and severe left-sided headaches, anj 
he was again hospitalized. At the secon 
hospitalization, “air X rays” were take 
of the brain, and the wife was told thy 
the patient had an inoperable brain ty. 
mor, for which the only treatment recom. 
mended was a palliative decompression, 
This treatment was refused, and the pp. 
tient remained at home until the severity 
of his headaches made it necessary to 
hospitalize him at this time. The wife told 
of a serics of attacks of iritis (left eye) 
during the eight years preceding hospital: 
ization ; the last attack, one year ago, was 
accompanied by 


Brain tu. 


secondary glaucoma, 
Laboratory studies showed slight albu- 
minuria, but no other abnormalities. Skul 
X-ray films showed only the circular tre. 
phine openings of the previous ventricu- 
logram. The chest X-ray study was nega. 
tive. 

The patient was discharged from the 
Hospital against the advice of the staf 
and was brought back one month later in 
terminal condition. He expired within 
two days. Permission for post-mortem 
examination was refused. 

Final diagnosis was: (1) Psychosis 
with brain tumor, left fronto-temporal 


The presence of papilledema in cases 
of brain tumor must be differentiated 
from papilledema in hypertension (with 
associated increased intracranial pres 
sure). Erroneous conclusions in this te 
gard may be responsible for serious i 
convenience to the patient, as is shown in 
the following case history. 


| 
L 


rain ty. 


= Subse. 
had a 
tO this 
italized 
tiologic 
t began 
of am. 
1€S, and 
second 
€ taken 
Nd that 
ain tu- 
Tecom- 
"eSsion, 
the pa- 
everity 
ary to 
ife told 
it eye) 
)spital- 
0, Was 
ucoma, 
albu: 
Skull 
ar tre- 
ntricu- 


m the 
> staff 
iter in 
within 
ortem 


chosis 
poral. 


cases 
tiated 
(with 
pres: 
is 
1S in- 


wn if 


Case 10. P. A. J., a white man aged 50 
years, Was admitted to the Hospital for 
the treatment of right hemoplegia. On ad- 
mission the patient was semi comatose, 
aphasic, and incontinent. His wife stated 
that he had a “stroke” while working as 
a brick layer one week earlier. He was 
unconscious for 24 hours, and had been in 
a stuporous condition since then. There 
had been no previous illness, nor mental 
symptoms, and no direct history of 
trauma. His physical examination re- 
yealed a blood pressure of 180/125, with 
no cardiac abnormalities. 

Neurologic examination. A right facial 
weakness was established, with severe 
right hemiplegia and aphasia. Relative 
hypesthesia was present in the right half 
of the body. 

Eye examination. The pupils and pu- 
pillary reactions were normal ; the fundi 
showed bilateral papilledema of 4 to 5 
diopters, with hemorrhages confined to 
the surface of the disc and adjacent re- 
tina. The veins were engorged, and the 
arteries showed moderate generalized at- 
tenuation without notable increase in the 
light streak and with few focal arterial 
constrictions. 

The initial differentiation lay between 
cerebral hemorrhage, with arterial hy- 
pertension, and tumor on the left side of 
the brain. Spinal puncture was care- 
fully performed. The intrathecal pressure 
was 400 mm. of water; there were no red 
cells and no xanthochromia; all other 
spinal fluid and other laboratory findings 
were negative. An electrocardiogram was 
negative. 

Influenced by the clear spinal fluid, 
and by the apparent disproportion be- 
tween the severe papilledema and paucity 
of other cardiovascular findings (the 
blood pressure on some occasions did 
not exceed 150/95), the neurologists and 
the writer offered the diagnosis of brain 
tumor, left fronto-parietal. The ophthal- 
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mologic consultant in his report recom- 
mended further consideration of a vasc- 
ular etiology, based on the attenuated 
retinal arteries. Skull X-ray films were 
normal, except for a slight shift of the 
pineal to the right. Although conceding 
that the “onset is rather peculiar for a 
tumor,” the neurosurgical consultant was 
impressed by the pineal shift, and agreed 
with the neurologists’ diagnosis, An 
osteoplastic craniotomy was performed. 
No brain tumor was found, and the dura 
mater was not under tension. In the 
motor area, the cerebral cortex was 
yellowish, softened, and many completely 
thrombosed small veins were visible; 
there was evidence of a thrombus in the 
Sylvian vein. 

Final diagnosis was: (1) Cerebral 
thrombosis, left, with infarction, produc- 
ing hemiplegia, right. (2) Arterial hy- 
pertension, moderate. 


Another knotty problem frequently en- 
countered in the psychiatric wards is the 
ruling out of brain tumor in young 
adults tentatively labeled as “dementia 
praecox,” “ 

psychoneurosis, severe.” In each in- 
stance it is essential to undertake as 


psychopathic personality,” or 


careful an eye examination as is per- 
mitted by the codperation of the patient. 


Case 11. M. D. D., a white man aged 
23 years, was admitted to the Hospital 
because of amnesia of one week’s dura- 
tion. According to his wife, the patient 
came home from his job as a bus driver, 
eight days prior to admission, went to 
sleep for four hours, and when he awoke 
he was completely amnesic for his sur- 
roundings, family, and his own identity. 
He went to a movie to “try to remem- 
ber,” but he seemed very apprehensive. 
His only apparent recollection was that 
he had a key which he recognized as be- 
longing to his mother’s house. He was 


964 


hospitalized elsewhere for one week, then 
transferred to this Hospital. 

It was learned that the patient had 
been going with another woman, had been 
gambling, and had taken some of the bus 
company’s money to cover his losses. It 
was felt that the patient’s amnesia was 
on an hysterical basis, as an escape from 
the consequences of his domestic difficul- 
ties. He had previously complained of 
right temporal headaches. 

Physical examination. No abnormality 
was found except for a fullness (about 
5 cm. in diameter) of the skull over the 
right temple; this prominence was ele- 
vated about 1 cm. The neurologic exam- 
ination was also negative. 

Eye examination. The pupils were 
normal, but the eyegrounds showed 14D. 
elevation of the discs with hyperemia and 
obscuration of the disc margins. There 
were no hemorrhages nor exudates. The 
veins were moderately distended, and the 
arteriovenous ratio was 1 :2, but there was 
no significant venous nicking at the 
arterio-venous crossings. The fundus 
picture was interpreted as a probable 
papilledema, but it was considered “com- 
patible with pseudoneuritis optica.” The 
ophthalmologic consultant made a diag- 
nosis of papilledema, bilateral. Labora- 
tory studies and skull X-ray films were 
negative. 

A tentative diagnosis was made of a 
space-occupying lesion of the right 
fronto-temporal region, based on the 
headaches, amnesia, the bony asymme- 
try, and the papilledema. The patient’s 
attitude toward his wife and the Hospital 
was one of hostile suspicion, and he re- 
fused further neurologic diagnostic pro- 
cedures. The final diagnosis was, there- 
fore, not proved but was placed on the 
record as “brain tumor, probable, right 
frontal.” 

Although the patient had adequate 
basis for a hysterical amnesia (from 
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which he fully recovered during his hos. 
pitalization here), the findings NECESsitate 
his classification as a brain- -tumor sys. 


pect until disproved. 


Discussion of the subject of brain 
tumor would be incomplete without 
word concerning the necessity for rp. 
peated ocular examinations in disoriented 
or comatose patients, whether or not they 
are direct tumor suspects. This js ¢. 
pecially true in older persons, to whom 
the diagnosis “cerebral arteriosclerosis” 
and “senile dementia” may be too jp. 
discriminately applied. 


Case 12, F. B., a Negro aged 57 years 
was admitted for the treatment of psy. 
chosis and “stroke.” Diagnosis had been 
made of: (1) Psychosis with cerebral 
arteriosclerosis; (2) Right hemiplegia, 
due to left cerebral thrombosis. 

Eye examination. The eyegrounds evi- 
denced only moderate retinal arterio- 
sclerosis. The history had indicated some 
gradual loss of memory and progressive 
weakness of the right arm and leg. There 
had been no history of headache prior 
to admission to the Hospital. The patient 
had been losing weight for six to eight 
months. 

During the first two months of hos- 
pitalization, there was some limited im- 
provement in the hemiplegia, but the 
patient began to have frontal headaches 
and lost weight progressively. The weight 
loss was dismissed as incidental to his 
chronic illness and bed-ridden state, and 
analgesics were used for control of the 
headaches. After two months, he became 
confused, completely disoriented, and 
markedly apathetic. Physical examination 
was repeated, and at this time there were 
approximately 4 diopters of papilledema 
bilaterally, with distension and marked 
tortuosity of the veins. The arteries 
showed slight attenuation and increase in 
central light streak. By gross confronta- 
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tion testing, a right hemianopia was ob- 
served. The remaining physical examina- 
tion showed marked emaciation, blood 
pressure of 110/72, and liver markedly 
enlarged to percussion. Neurologic ex- 
amination confirmed the previous right 
hemiplegia. At this time, the diagnosis 
was revised to: (1) Brain tumor, left 
frontal, probable; “the hemiplegia” was 
still felt to be on a thrombotic basis. 

X-ray films were not helpful. Blood- 
pressure studies showed no elevation. 
Blood N.P.N. was 19.2 mg. percent, 
creatinin 1.9 mg. percent. Leukocyte and 
erythrocyte counts were normal, as were 
PS.P. renal-function test, a G.I. series, 
and X-ray studies of all bones. On 
further observation of the fundi, several 
fresh hemorrhages were discovered. The 
globulin content of the spinal fluid was 
increased, but there were no other abnor- 
malities. The neurosurgical consultant con- 
curred in the diagnosis of probable brain 
tumor, and recommended ventriculogra- 
phy, but suggested that the patient was too 
ill to warrant the procedure. The patient 
continued to go downhill rapidly and ex- 
pired four weeks after the diagnosis of 
brain tumor was suggested. 

Final diagnoses were: (1) Brain tu- 
mor, left frontal lobe. (2) Hemiplegia, 
right. 


The pitfalls are many in diagnosis of 
brain tumor from ocular findings, and 
each misstep points up the necessity for 
better and more detailed study on the next 
patient. 


EPILEPSIES 


Of the patients admitted to the Hos- 
pital for etiologic investigation of epi- 
leptic seizures, many were soon recog- 
nized as symptomatic of organic brain 
lesions such as tumor and cicatrices. Of 
the remainder, the “idiopathic” epilepsies, 
only a few were observed during seizures. 
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In these seizures, pupillary changes 
and abnormalities of the position of the 
eyes and lids depend on the area of the 
brain stimulated; thus, the eye findings 
have a localizing value. In generalized 
(grand mal) seizures, the eyes may be 
fixed, staring, or they may rotate up- 
ward. In Jacksonian (unilateral attacks), 
conjugate deviation of the eyes and of 
the head, to the contralateral side, may be 
induced; if the facial musculature is in- 
volved, an orbicularis spasm may occur. 

A simple “adversive” seizure—uncon- 
sciousness, with head and eyes turned to 
one side—suggests contralateral frontal- 
lobe stimulation. In subcortical (extra- 
pyramidal) attacks, the head is thrown 
back, and the eyes rolled upward, a posi- 
tion that may be sustained for many 
minutes. If the diencephalon is involved, 
the eyes may be wide open and fixed; 
the pupils dilate during the attack and 
later contract.?® 

One mentally deteriorated patient, who 
was repeatedly observed in grand-mal 
seizures, illustrates the usual pupillary 
changes. 


Case 13. C. H., a married white man 
aged 29 years was admitted to the Hos- 
pital because of progressive signs of 
mental deterioration, One year prior to 
Hospital admission, the patient had at- 
tempted to choke his mother during a 
quarrel; six months before, he had set 
upon his grandmother during an argu- 
ment resulting from his suspicions that 
his sister was “running around.” He had 
periods of disorientation and poor mem- 
ory, with occasional delusionary experi- 
ences. 

The patient’s wife, a nurse, stated that 
he had had epileptiform seizures, at long 
intervals, for five or six years, and had 
been under investigation and treatment 
with dilantin sodium prior to this Hos- 
pital admission. There had been several 
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episodes of head trauma in the patient’s 
lifetime. 

His mental examination revealed him 
to be disoriented, childish in his re- 
sponses, with loss of memory, and illu- 
sionary experiences. Physically, he was 
tall and slender. He had several healed 
scalp wounds. Laboratory examinations 
and spinal-fluid study were without sig- 
nificance, Skull X-ray films showed an 
old linear fracture line. 

During the period of hospitalization, 
the patient had four epileptic seizures of 
the grand-mal type. In each instance, 
there were universal contractions, un- 
consciousness, and sonorous breathing. 
The pupils were always dilated during 
the attack, and on one occasion were 
noted to be unequal in size. The palpebral 
fissures were wide; the eyes were not 
deviated. In the somnolent period fol- 
lowing each seizure, the pupils became 
small again. 

The final diagnosis was: (1) Epilepsy, 
idiopathic (grand mal and petit mal). (2) 
Psychosis with epileptic deterioration. 


THE MAJOR PSYCHOSES 


Although the functional psychoses 
(dementia praecox, paranoia, involu- 
tional melancholia) constitute the sec- 
ond most frequent group of admissions 
to the psychiatric ward, nothing peculiar 
to these diseases has been observed in the 
ocular examinations. The examination is 
important, however, as one of the bases 
for ruling out organic brain diseases. 

Holmes’® has reported a series of fun- 
doscopic studies in 2,000 consecutive 
mental patients, in 20 percent of whom 
he was able to detect eyeground disturb- 
ances related to the etiology of the psy- 
choses. Most of these findings occurred 


in patients whose psychosis was on the 
basis of organic cerebral Pathologic 
change—patients of the sort herein pre. 
viously discussed. 


CONCLUSIONS 


Since neuro-psychiatric diagnoses are 
not predicated on eye findings alone, it 
is not to be considered that this Paper 
subscribes to any such thought. Even fo; 
the ophthalmologic consultant, associated 
physical, neurologic, and laboratory find- 
ings must be considered in interpreting 
eye findings. 

3ased on examination of disoriented 
patients at Hines Hospital, the following 
generalizations may be made: 

1. The ocular examination is of great- 
est significance in the early diagnosis of 
psychotic and comatose states resulting 
from: (a) brain tumor; (b) cerebro- 
vascular diseases, especially hypertensive 
encephalopathy and cerebro-vascular ac- 
cidents. 

2. Of definite value, but less vital than 
the first group because of the ready avail- 
ability of pertinent laboratory data, are 
the eve findings in: (a) uremic coma; 
(b) syphilis of the central nervous sys- 
tem. 

3. In the two largest groups of dis- 
oriented patients—(a) acute alcoholism 
and (b) the major psychoses—the eye 
findings are of little or no diagnostic 
value. 

4. In (a) diabetic coma and (b) head 
trauma, the eye findings, while often 
characteristic, are of little diagnostic 
significance because pertinent history is 
usually available. 

5. In epileptic seizures, the eye findings 
may have localizing value in neurologic 
diagnosis. 
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OPHTHALMOPEDICS 


Joun J. Konout, D.D.S. 
Long Island City, New York 


AND ALSTON CALLAHAN, M.D. 
Birmingham, Alabama 


The frequency of ocular and facial in- 
juries in this war has added new impetus 
to the art and science of mechanical cor- 
rective devices in the field of ophthalmol- 
ogy and plastic surgery. At an Army 
ophthalmic center* many new ophthal- 
mopedics have been developed. 

Each ophthalmopedic is first made up 
in a combination of paraffin and base- 
plate wax. The working qualities of this 
mixture are ideally suited for use in and 
around the socket. 

Depending upon the extent of the in- 
jury, undercuts, and compressibility of 
parts, the procedure in fashioning the wax 
pattern is by one of three methods: (1) In 
the direct method, the pattern is made 
directly on the patient’s involved area, 
such as the socket; (2) in the indirect, 
the working up of the pattern is based 
on a plaster or stone model; (3) finally, 
in the indirect-direct wax-up, the wax 
pattern is made up on a reproduction of 
the patient’s injury (in plaster or in 
dental stone), and is then tried and modi- 
fied to fit correctly in its anatomic position. 

After the wax pattern has been in- 
vested in a suitable dental flask, it is 
washed out and the mold is tin foiled. 
Methyl methacrylate in a heavy, doughy 
state is packed into the mold and is poly- 
merized for three hours at 100°C. The 
ophthalmopedic is then polished and 
available for use. 

Irrespective of the method utilized, ex- 
treme care must be exercised so that the 
device is of correct size, shape, and con- 
tour. Injury to the skin and mucous mem- 
brane is avoided by constructing these de- 


* Northington General Hospital. 
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vices so that they have no sharp margins 
or edges, and this is especially true of 
those which fit inside a socket, At the 
time of surgery the appliance is ster, 
ized by immersing it in a germicidal soly. 
tion* for 15 minutes. The entire surface 
of all appliances enters into contact with 
the germicide, including the lid-stretche; 
(fig. 6a). The latter is so constructed a 
to make its posterior section inseparable 
from the anterior, when it is in the socket 
and the lids have been joined by a tarsor- 
rhaphy. Despite the lack of complete dis- 
assembly, the openings are made large 
enough to allow the germicidal solution to 
come in contact with all surfaces and thus 
render them sterile. In no case has an 
infection of the skin or of a mucous mem- 
brane followed the use of any of the 
ophthalmopedics. 

With the exception of the conformers 
and implants required after enucleation, 
as will be discussed later, each deformity 
is a distinct problem requiring the con- 
struction of a special, individual device. 
The majority of deformities of the eye 
and its adnexa do not, however, require 
such appliances, and it is only at the re- 
quest of the ophthalmologist that an 
ophthalmopedic is designed. 


1. Enucleation and Evisceration. Early 
in World War II conformers were not 
universally available. As a result, a few 
sockets contracted during the interval of 
time between the enucleation or eviscera- 
tion at a forward station and the fitting 
of an artificial eye at an eye center m 
the continental United States. Later, 
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when conformers were inserted immedi- 
ately after removal of the eye, these con- 
tractures no longer occurred, Many oph- 
thalmologists use these conformers 
routinely. 

As a standard procedure in 64 enuclea- 


tions and 8 eviscerations, a conformer, 


Fig. 1 (Kohout and Cal- 
lahan). Conformers for the 
conjunctival cul-de-sac after 
enucleation. 


OPHTHALMOPEDICS 969 


a perforation through the center for the 
escape of serum (fig. 1). We have seen no 
localized reaction from the use of socket 
conformers; on the other hand, they 
served to shorten postoperative recovery. 

After enucleations, the implant used has 
been an acrylic sphere with serrations 


Fig. 2 (Kohout and Cal- 


lahan). Implant spheres 
| made of methyl methacry- 
late. 


thinly coated with 5-percent sulfathiazol 
ointment, was inserted into the conjunc- 
tival cul-de-sac immediately upon the 
completion of the operation. The con- 
former assists the external elastic band- 
age to maintain the pressure on orbital 
tissues and prevent hemorrhage, makes 
impossible the prolapse of conjunctiva 
through the palpebral fissure, and main- 
tains the surface area of the conjunctiva. 
Our conformers vary in size from 25 mm. 
by 20 mm, to 35 mm, by 25 mm, and have 


(fig. 2), and we have observed only one 
extrusion. 


2. Contracted sockets. Phimotic sock- 
ets due to the detachment of a can- 
thal ligament, especially if no conformer 
has been inserted, present a difficult prob- 
lem. This is overcome by using succes- 
sively larger conformers (fig. 3a) which 
gradually increase the size of the socket. 
Progress was more rapid when a small 
mediolateral expanding device was in- 
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Fig. 3a (Kohout and Callahan). Successively larger conformers which gradually increase size 
of sockets. After the expanding device had been opened as fully as possible, it was closed, the caps 
were applied, and expansion continued. The entire procedure from the smallest to the largest size 


required five months. 


serted. This was gradually opened, and 
later caps were added to produce further 
enlargement. Five months were required 
to expand the smallest socket to one am- 
ply accommodating a plastic eye (fig. 3b). 

When a socket is reconstructed with 
skin, the exfoliation, discharge, serum, 


Fig. 3b (Kohout and Callahan). Mediolateral 
socket expander in place. 


and the like often interfere with good 
results, To maintain an ample fundus and 
to keep it cleansed, a special conformer 
with an irrigating system was devised 
(fig. 4). It may be placed in the socket 


Fig. 4 (Kohout and Callahan). The flat base 
maintains the socket, is kept in place by subtotal 
tarsorrhaphy. The protruding barrel is placed at 
the inner canthus, and a standard syringe fits 
into it for irrigation with antibacterial solution. 
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at the conclusion of surgery and main- 
tained in situ by a subtotal tarsorrhaphy 
until all contraction of the graft has 
ceased. Several times daily, the conformer 
may be flushed with cleansing solutions, 
or such antibacterial solutions as penicil- 
fin, the fluid being directed into the sys- 
ten by a syringe. 

Occasionally entropion of the lower 
id or a very shallow inferior fornix will 
develop as the socket contracts. If pres- 
sure is applied to the lid from the orbit 
by means of an apparatus which expands 
- its lower portion only, the entropion, 
in some cases, may be corrected without 


surgery (figs. 5a, b, c). 


3. Wrinkling of the skin in lid recon- 
struction. In anophthalmic cases, after 
reconstruction of the upper or lower eye- 
lid, or both, marked wrinkling of the 
graft has sometimes o¢curred despite a 
tarsorrhaphy. An instrument to correct 
this complication was suggested by Capt. 
Jerome H. Cohen (MC) and Capt. Seth 
Barron (MC). It consists of a posterior 
segment which rests against the orbital 
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Fig. 5a (Kohout and Callahan). Force is ap- 
plied to the inside of the lower lid, helping to 
lessen and sometimes even to correct entropion. 


tissues and an expandible anterior por- 
tion. In the first model, expansion was 
accomplished by a mineral-oil “pressure 
chamber,” but this system had the dis- 
advantage of requiring a cut-off valve, 
and the obvious defect of being subject 
to leakage. It was, therefore, discarded. 

A lid stretcher, based on a mechanical- 
screw principle (fig. 6a), was evolved by 
the same investigators. It is placed in the 
socket, and after the adhesions of the 


Fig. 5b (Kohout and Callahan). Cicatricial entropion, right lower lid. (Surgery by Lt. Col. 
John Pick.) Fig. 5c, Correction of entropion by device shown in figure Sa. 
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tarsorrhaphy have firmly united, the 
screw is turned, causing stretching—and 
therefore smoothing—of the skin (figs. 
6b and c). 


Fig. 6a (Kohout and Callahan). Turning of 
the screw causes separation of the anterior 
from the posterior segment. The two small 
guides prevent rotation of either section. There 
are small flanges at the end which prevent the 
separation of the segments. 


4. Edema of the lids. In many cases of 
traumatic anophthalmos there is no sup- 
port for the upper lid; and frequently, 
after dislocation of a lower lid, it hangs 
without support. Edema occurs because 
venous and lymph return is very poor. 


Fig. 6b (Kohout and Callahan). After reconstruction of upper and lower lids, the graft shows 
considerable wrinkling. Fig. 6c, A subtotal tarsorrhaphy holds the lid stretcher in place. In three 
months, there has been considerable smoothing of the graft. (Surgery by Major Clement C. 
Clarke. ) 


Because of this and the additional factor 
of gravity, a cycle of reciprocal patho. 
logic changes develop. As the edema jp. 
creases, the lower lid acts as a valy 
closed upon itself. This defective me- 
tabolism lowers the vitality of the lid and 
increases the difficulty of reparative gy, 
gery. 

The usual compression bandage rarely 
exerts the exact pressure required, and 
must be changed very frequently because 
of discharge around an abnormal socket 
Lack of exposure to light and air often 
depresses the vitality of the tissues, 

To overcome these disadvantages, ex. 
ternal supports were developed for such 
lids, consisting of acrylic prostheses which 
use the most convenient bony support— 
the nasal, zygomatic, maxillary, and tem- 
poral bones (figs. 7a, b, c, d). In certain 
cases where external pressure alone was 
insufficient to give proper support, these 
devices were modified so that a portion 
extended inside the lid, and the latter was 
thus supported both from the anterior and 
inferior aspects (figs. 8a, b). A combined 
device to aid in rebuilding the socket with 
a ledge for the support of the upper lid 
is one of the many modifications possible 
(fig. 9). 
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Fig. 7a (Kohout and Callahan). Edema of lower lid which has assumed almost tumorlike 
proportions. The white discharge seen on the lower lid is pyocyanic discharge. Fig. 7b, Lateral 


view. 


Fig. 7c (Kohout and Callahan). Acrylic pressure conformer in place. Fig. 7d, Appearance after 
two months just prior to surgery. 


Fig. 8a (Kohout and Calla- 
han). A shell fragment has 
caused loss of right eye, floor 
and medial wall of orbit, lateral 
wall of right nasal cavity, part 
of septum, and left lower lid. 
Upper lid, unsupported, is edem- 
atous. (Surgery in this case 
performed by Major Arthur J. 
Barsky. ) 


5. Ptosis of the upper lid. After an in- 
jury which has resulted in ptosis of the 
upper lid, four to eight months are usu- 
ally allowed to elapse before reparative 


surgery is undertaken, since partial and 
occasionally almost complete restoration 
of function may occur. Although the eye 
may possess normal vision, it will be 
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Fig. 8b (Kohout and Callahan). The support 
given the lid reduces the edema rapidly. Fig. 9 (Kohout and Callahan). This device 
is inserted in the socket, and pressure is exerted 
by adhesive tape attached to the forehead and 
cheek over the bar. 


— 


Fig. 10 (Kohout and Callahan). Ptosis of the 
lid from trauma. The upper lid is supported by 
this device during the period of possible re- Fig. lla (Kohout and Callahan). Plastic art 


covery, giving binocular vision. ficial eye with prominent superior ridge. 


9 


Fig. 11b (Kohout and Callahan). Extreme elevation of the normal eye and lids shows 10 
elevation of the left upper lid. Fig. llc, Insertion of especially designed plastic eye corrects 
ptosis. 
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valueless during this time because of the 
ptosed lid. A device has been originated 
which permits binocular vision by elevat- 
ing the lids during this period of observa- 
tion (fig. 10). Even in cases wherein no 
restoration of function of the levator 
gecurred, the local muscle tone may have 


improved. 


6. Ptosis of the upper lid with anoph- 
thalmos. When there is no action of the 
levator palpebrae and the eyeball has been 
lost, it is often unnecessary to emplace 
a fascial sling or perform other types 
of repair for blepharoptosis. In our series, 
12 of 16 cases have been satisfactorily 
corrected by the insertion of a plastic 
artificial eye made with a prominence on 
the upper border as shown (figs. 11a, b, 

7. Rapid settling of the socket. In the 
process of making a plastic eye, one of 
the last steps in the procedure is the re- 
moval of the anterior “stem” from the 
center of the cornea. To hasten the seat- 
ing of the artificial eye in certain sockets 
where it assumes an “exophthalmic posi- 
tion” a T-shaped pressure device has been 
made which may be slipped upon the stem. 
By using a strip of adhesive tape as a 
brace, this device shortens the time other- 
wise required for the final positioning of 
the eye (figs. 12a, b, c). 


OPHTHALMOPEDICS 


Fig. 12a (Kohout and Callahan). The T- 
shaped pressure device which may be slipped 
upon the “stem” of an artificial eye. 


8. Complete loss of eye, lids, and orbit. 
Major surgery of the orbit and lids is 
required for the correction of this condi- 
tion. Proper caution must be employed 
because of the proximity to meningeal 
and cerebral tissue. Even at best, a long 
period of hospitalization is required. Cer- 
tain selected cases can be handled pref- 
erably by the use of an external pros- 
thetic device combined with the usual 
spectacle frame (figs. 13a, b, c, d). 


SUMMARY 


1. Certain deformities of the eye and 
eyelids may be improved and corrected 
by ophthalmopedics. 2, The types de- 


Fig. 12b (Kohout and Callahan). Very prominent artificial eye, due to abnormality of socket, 
with T-shaped device in place. Fig. 12c, Adhesive tape presses eye in for more rapid “seating.” 
After approximately two weeks, the artificial eye remains in this position without the pressure 
appliance, 
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Fig. 13a (Kohout and Callahan). View of external prosthesis from the 
front. Fig. 13b, Lateral view of external prosthesis. 


Fig. 13c (Kohout and Callahan). Detailed view of external 
prosthesis. Fig. 13d, Lateral view. 


scribed are made of methyl methacrylate. 
3. Each deformity requires individual 
consideration. 4. The use of ophthal- 
mopedics in the following deformities is 
described: (a) Enucleation and eviscera- 
tion; (b) contracted socket; (c) wrin- 
kling of the skin in lid reconstruction ; (d) 
edema of the lids; (e) ptosis of the upper 
lid; (f£) ptosis of the upper lid with 


we? 


anophthalmos; (g) as an aid in seating 
abnormally prominent artificial eyes; (h) 
complete loss of eye, lids, and orbit. 


The authors are indebted to T/Sgt 
Robert Shriver for the photographs 
which accompany this article. 

28 Thirty-fourth Street (3). 
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THE THERAPEUTIC TREATMENT OF UVEITIS 
ASSOCIATED WITH TOXOPLASMOSIS* 


ARLINGTON C. Krause, M.D., AND LAwreNcE F. SmitH, M.D. 


Chicago 


The method of treating ocular disease 
associated with an apparent active infec- 
tion of toxoplasmosis may be based pri- 
marily on the suppression or the elimina- 
tion of toxoplasma in the body and sec- 
ondarily upon the local manifestations of 
the disease. This paper is concerned with 
the general therapy of ocular toxoplas- 
mosis. 

A very few reports mentioning the use 
of drugs in cases of toxoplasmosis have 
been published. Sabin and Warren? have 
tested a series of drugs by experimental 
methods. Atabrine, trypaflavin, potassium 
antimonytartrate, rivanol lactate, opto- 
chin, mapharsen, neosalvarsan, trypar- 
samide, and quinine hydrochloride killed 
toxoplasmas but had no therapeutic effect 
when used on infected animals, Fouadin, 
stibosan, silver salvarsan, bismuth sub- 
salicylate, sodium aurothiomalate, sodium 
iodide, methylene blue, and Bayer 205 
had no influence on the infection. Only 
the sulfa drugs had curative properties 
although they were harmless in vitro.’ 
Sulfanilamide was only slightly beneficial. 
Sulfapyridine and sulfathiazole cured in- 
fected mice only when a high blood level 
of the drug was maintained. They ar- 
rested a severe infection in mice, but the 
immunity was not increased. In rabbits, 
the immunity was developed during the 
drug therapy, and the animals remained 
cured. Biocca and Pasquali? confirmed the 
experience of Sabin with the therapy of 
the sulfa drugs on mice, 

The action of sulfa drugs on patients 

has not yet been evaluated. Pinkerton 
and Henderson‘ found that sulfanilamide 


*From the Section of Ophthalmology, De- 
partment of Surgery, University of Chicago. 


was ineffective in a fatal case of toxo- 
plasmic encephalitis. Sabin® tried the 
same drug on a child. Zuelzer® used sulfa- 
diazine and sulfamerazine in three cases. 
One child survived. The dosage was not 
reported. Cowen et al.” gave sulfathiazole 
to one patient. In all of these cases the 
effect of sulfa drugs was unknown or not 
demonstrable. Vail et al.* treated one pa- 
tient twice with typhoid vaccine and with 
15 grains of sulfathiazole every four 
hours for 37 doses. The uveitis became 
inactive, Later the uveitis reappeared, and 
the sulfathiazole therapy was repeated. 
When the ocular disease became worse, 
sodium iodide was given and the condi- 
tion improved, A second patient was 
given typhoid vaccine and later tubercu- 
lin injections, without effect. 

About 70 cases which have given posi- 
tive intradermal protective tests for toxo- 
plasmosis have been seen up to January 
1, 1945, in the section of ophthalmology 
of the University of Chicago Clinics. 
Fifty of these cases have been studied 
with the purpose of evaluating the effects 
of various treatments. The results of the 
study are recorded in this paper. The 
clinical progress of each case was outlined 
to bring out any relationships which 
might exist between treatment and 
changes in the patient’s condition. The 
evaluation of the results of the treatment 
were based on: (1) subjective impres- 
sions of the patient; (2) changes of 
vision; (3) state of activity of the dis- 
ease as indicated by the amount of hemor- 
rhage, exudate, and scarring; (4) change 
of the visual field. It was customary to 
give several patients a combination of 
medicines rather than one alone. In such 
cases, the results have been attributed 
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equally to the members of the combina- 
tion unless there was more favorable evi- 
dence for one drug in certain cases than 
in the other cases. Although some thera- 
peutic measures were initiated at a time 
when the disease was regressing or quies- 
cent, the results are not without signifi- 
cance since this disease appears to be one 
of constantly fluctuating activity. A drug 
would be of importance if it could pre- 
vent recurrence as well as halt progress. 

Eighteen of these 50 cases received no 
treatment. Twelve of these 18 were in- 
active when first seen and remained so 
while followed. However, most of these 
cases were seen only once or twice over 
a one- or two-month period. Three of the 
12 cases were seen over longer periods 
(6, 10, and 24 months). Five of these 
18 cases showed some activity but re- 
ceived no general treatment. These five 
were seen over periods of two to seven 
months and only one of them showed any 
change in degree of activity. 

Fourteen patients received typhoid- 
vaccine injections as fever therapy; 
eight received sulfonamides (that is, sul- 
fanilamide, sulfadiazine, sulfapyridine, 
or sulfathiazole) at the same time, and 
one, para-amino-benzoic acid. In 8 of the 
14, improvement was noted, either tem- 
porary or permanent, within four days to 
three weeks after treatment. Seven of 
these eight were patients who received 
sulfonamides (or  para-amino-benzoic 
acid in one case) at the same time. The 
patient who was treated with sulfanila- 
mide became worse. Of the five patients 
who received triple-typhoid-vaccine in- 
jections alone, four were apparently un- 
affected by treatment, one possibly was 
improved. In one case the eyes had grown 
worse three weeks following treatment, 
but since this change occurred such a long 
time later there would be little justifica- 
tion in attributing it to the treatment. 

In the eight cases which improved fol- 


lowing triple-typhoid-vaccine injections 
and (except in one case) administration 
of sulfonamides or para-amino-benzpic 
acid, the treatment appeared to be helpful, 
Furthermore, the combination of triple. 
typhoid vaccine and sulfonamide drugs 
appears to have been more beneficial than 
triple typhoid alone. The courses of ty- 
phoid-vaccine-fever therapy consisted of 
three to five injections, varying from 5 
to 130 million units and given over , 
period of 7 to 14 days. The fever ranged 
from 102° to 104°F. by mouth. Those 
patients who received sulfonamides were 
given 4 to 7 gm. per day during the fever 
therapy. The para-amino-benzoic acid 
was given in 4- to 7-gm. doses on two 
days. 

Two cases were treated with sulfathia- 
zole and sulfamerazine. One case was in 
a state of regression, and the course re- 
mained unaltered with sulfamerazine, 
The other case was not benefited by sulfa- 
thiazole alone. About two months later 
the same patient received injections of 
triple-typhoid-vaccine shots and sulfa- 
diazine, and his condition underwent a 
subsequent regression of activity. These 
data suggest that the combination of 
triple-typhoid vaccine and sulfonamide 
was more effective than sulfonamides 
alone. The sulfonamides were given in 
doses of around 3 gm. per day for two to 
three weeks. 

In 5 of the 11 cases treated with ata- 
brine and plasmochin there was inactivity, 
regressing activity, or little activity when 
treatment was started; in regard to these, 
it may be stated that there were no ex- 
acerbations during medication and that 
the deugs did no harm. Of the remaining 
six cases, five showed improvement from 
the drug. One outstanding feature of the 
last four of these cases was the marked 
subjective improvement following admin- 
istration of the drug. There were also 
some objective signs of .improvement. 
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Little may be said by way of comparison 
of the atabrine-plus-plasmochin combina- 
tion and atabrine alone, for the former 
yas used mainly in the treatment of in- 
active cases. Atabrine was* administered 
as atabrine hydrochloride, 50 to 200 mg. 
per day for periods of 2 to 14 weeks; 
hese periods were interspersed with 
periods of alternating therapy with plas- 
mochin plasmoate, 20 mg. per day, by the 
week. 

Ten cases were treated with potassium 
iodide. In one of these, there was evidence 
of improvement during the five weeks 
following treatment. However, the patient 
was receiving trythrityl tetranitrate at the 
game time. In another, the lesion showed 
progression three weeks after treatment 
was started. The question then arose 
whether or not the drug did any harm. 
However, since the drug had an indif- 
ferent effect in eight other cases, in six 
of which there were active lesions when 
medication was started, this seemed un- 
likely. Potassium iodide appeared to be 
ineffective. 

Three cases treated with proteolac 
showed no effect from treatment, and 
three possibly benefited. However, the re- 
sponse of the last three was slow or mini- 
mal, This treatment may be said to have 
sight therapeutic possibilities. The pro- 
telac was administered intramuscularly 
in doses of 11%4 to 2 c.c. every day or on 
alternate days for periods of 20 to 30 
days, 

Five cases, four of them active, were 
treated with quinine. No changes were 
noted following treatment. Quinine ap- 
pears to be ineffective. The patients were 
given 5 to 20 gr. per day for two weeks 
to four months. 

Erythrityl tetranitrate had no appar- 
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ent effect in three cases while three other 
cases showed questionable benefit. This 
drug appeared to be of little value in this 
treatment. It was given in 30- to 90-mg. 
doses per day for periods of five weeks 
to three years. 

Old tuberculin was used in two cases of 
chronic choroiditis and one of chronic iri- 
dycyclitis without any good evidence of 
improvement. The treatment was given 
over a period of about six months and 
comprised around 25 injections of in- 
creasing strength from 0.05 cc. of 
1 :10,000 to 1.8 c.c. of 1:1,000 dilution. 

Various other therapeutic treatments 
were tried. Brewer’s yeast appeared to 
have been of questionable benefit in a case 
showing a fairly typical picture of the 
disease. In one case X-ray treatment 
seemed to stop recurrent bleeding into 
the vitreous humor. Calcium lactate, Fow- 
ler’s solution, citrus-fruit juices, nicotina- 
mide, nicotinic acid, thionine chloride, 
vitamin-B complex, papaverine hydro- 
chloride, and sodium nitrite induced no 
improvement. One million units of peni- 
cillin given in doses of 100,000 units ev- 
ery three hours for two days proved 
valueless. 

CoNCLUSIONS 

At the present time the presumptive 
evidence is that the sulfonamides—sulfa- 
diazine, sulfapyridine and sulfathiazole— 
with typhoid-fever therapy may have 
value in the treatment of uveitis asso- 
ciated with toxoplasmosis. Sulfona- 
mides alone seem to have little or no ef- 
fect on the disease. Atabrine apparently 
gives some subjective and objective im- 
provement. Penicillin, vitamins, potas- 
sium iodide, and vasodilators produced 
no demonstrable change in the course of 
the disease. 
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EXOPHTHALMOS CAUSED BY EOSINOPHILIC GRANULOMA 
OF BONE* 


MAYNARD WHEELER, M.D. 
New York 


Eosinophilic granuloma of bone is a 
relatively new disease entity. A few iso- 
lated reports of cases showing similar 
pathologic change appeared in the litera- 
ture between 1929 and 1938 (Frinzi, 
Mignon, Fraser, Schairer) but it was not 
until 1940 that articles were published 
which recognized the clinical and histo- 
logic picture as a distinct entity. In that 
year Otani and Ehrlich gave it the name 
of “solitary granuloma of bone,” while 
at the same time, and independently, 
Jaffe and Lichtenstein used the name 
“eosinophilic granuloma of bone” which 
they considered more descriptive. This 
latter name has been quite generally ac- 
cepted by subsequent writers. At least 37 
cases have now been reported. 

The clinical features of eosinophilic 
granuloma are a rapidly developing pain- 
ful swelling over the skull, a rib, or a long 


*From the Institute of Ophthalmology of 
the Presbyterian Hospital. Presented at the 81st 
annual meeting of the American Ophthalmologi- 
cal Society at Hot Springs, Virginia, Novem- 
ber, 1945. 


bone, in a child or young adult. In many 
cases multiple lesions have been found 
by the X-ray, but in practically every 
instance there was only one that gave 
symptoms. Lesions have been found in 
the frontal bone in at least seven in- 
stances but in only one case, a girl of 
four years (Gross and Jacox), has ex- 
ophthalmos been reported. The diagnosis 
is made by histologic examination, for 
there is nothing distinctive about the X- 
ray findings. The pathologic picture is 
unmistakable and will be described in the 
following case report. 


REPORT OF CASE 


A young man, aged 34 years, was seen 
for the first time on August 23, 1944. His 
right upper lid had begun to swell five 
weeks previously. He then developed pain 
behind the eye. The swelling varied; the 
vision was blurred when the swelling wa: 
marked. 

Examination. Vision was 20/15 in each 
eye. The muscle balance was_ normal. 
There was an exophthalmos of the right 
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eve of 2 mm., the globe being displaced 
jownward about 4 mm., but without 
imitation of motility. No mass was pal- 
pated. The fundi were normal. No en- 
larged lymph nodes were found. 

X-ray report. Dr. Pfeiffer reported the 
orbital X-ray studies (fig. 1) as follows: 
“The right orbit shows a fairly circular 
defect through the roof, measur- 
ing approximately 2.5 cm: pos- 
terior to the outer half of the 
upper margin, The margins of 
this defect are slightly irregular 
and show no tendency to in- 
creased density of the bone. The 
defect extends upward perhaps 
a centimeter and appears to be 
covered throughout by the inner 
table, although cannot be 
stated with certainty. The defect 


this 


is cystic in appearance and does 
not communicate with any of the 
paranasal sinuses; it is more sug- 
gestive of an epidermoid than of 
anything else, although the mar- 
gins of the defect are not sharp 
and do not show increase in bone 
density.” 

Operation. On the following day, the 
right orbit was entered through a lat- 
eral canthotomy. In retrospect, it is 
realized that it would have been bet- 
ter to approach the tumor through an 
incision below the lateral third of the 
brow. The tumor was located, after con- 
siderable difficulty, in the region of the 
lacrimal gland. It was a flattened, firm 
swelling lying above the lacrimal gland 
and extending back about 3 cm. into the 
orbit, along its superolateral wall. No 
definite capsule was encountered, but 
when the mass was opened a soft, pinkish- 
cream-colored material presented. At first 
this looked like the sebaceous material 
found in a dermoid cyst ; further explora- 
tion, however, showed that it was not 
cheesy but rather very soft, partly ne- 


crotic, granulation tissue. It was too soft 
to remove with any instrument other than 
a large curette used as a spoon. Through- 
out the mass were many small spicules of 
bone, and the bony wall was extremely 
irregular. Because of the poor exposure 
afforded by the small incision, the exact 
size of the mass could not be determined, 


Fig. 1 (Wheeler). X ray of the orbits, before operation, 
showing the large defect in the roof of the right orbit. 


but the cavity was thoroughly curetted. 
The incision was closed tightly, an inter- 
marginal suture placed, and a firm pres- 
sure-dressing applied. 

Postoperative course. The patient’s re- 
covery was uneventful until the preauri- 
cular lymph node became enlarged, about 
10 days after the operation. This caused 
some uneasiness on the part of both the 
patient and the doctor, but it gradually 
subsided and now, nine months after the 
operation, there is no evidence of recur- 
rence, although there is still about 1 mm. 
of exophthalmos. X-ray studies at this 
time show: “the inferior portion of the 
lesion of the roof of the orbit to be healed 
with the defect largely filled in.” X-ray 
films of the skeleton failed to show any 


other lesions. 
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Pathologic examination. The specimens 
were composed largely of necrotic granu- 
lation tissue (fig. 2) containing large 
numbers of histiocytes, many of which 
showed evidence of phagocytic activity 
and occasional large multinuclear giant 


Fig. 2 (Wheeler). 


High-power 
showing large multinuclear giant-cell and 
histiocytes, some in various stages of necrosis. 


cells. There were also numerous eosino- 
philic and neutrophilic leucocytes and 
many clumps of mononuclear cells taking 
an eosinophilic stain. Occasional bits of 
bone were found. 


DIscUSSION 


Age. Only two cases have been re- 
ported in which the patients were older 
than the man described here (Otani and 
Ehrlich, 35; Versiani and Figueiro, 50). 


photomicrograph, 
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The youngest was 2 years old. Thus it i 
a disease of children and young adults 

Diagnosis. Because of the tumor’s 
rapid growth and the X-ray Picture of a 
localized lesion starting in the medullary 
cavity and tending to erode, expand, 
and perforate, a malignancy js 
frequently suspected. The x. 
ray appearance must be differ. 
entiated from primary arg. 
noma, bone cyst or osteomyelitis 
multiple myeloma, Ewing’s ty. 
mor or a metastatic tumor, and 
now, for the first time, from ap 
epidermoid. The final diagnosis 
must be made by histologic 
study, and in this case prob- 
ably an aspiration biopsy would 
have sufficed. The characteris. 
tics have been described and are 
quite distinctive. 

Etiology. Attention should be 
called to the theory of Farber 
that eosinophilic — granuloma, 
Hand-Schuller-Christian dis- 
ease, and Letterer-Siwe’s dis- 
ease represent different stages 
in the same basic disease proc- 
ess. This has been ably set forth 
by Mallory. Letterer-Siwe’s dis- 
(aleukemic 


ease reticulosis or 


numeroug histiocytosis) always 
occurs under two years of age 
and is rapidly fatal. It is char- 
acterized by marked proliferation of the 
reticulo-endothelial cells, particularly i 
the skin, lymph nodes, and spleen. Hant- 
Schiiller-Christian disease, characterized 
by multiple defects in the cranial bones, 
exophthalmos, and diabetes insipidus, ot 
curs a little later in life and is less mx 
lignant in its course. The pathologic pic- 
ture is that of a granulomatous process 
accompanied by significant grades of i0- 
flammatory reaction, both leucocytic and 
fibriotic. Eosinophilic granuloma of bone 
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appears at a still later age and is much 
milder in its manifestations. Farber found 
every grade of transition from the typical 
Hand-Schiiller-Christian disease to eosin- 
ophilic granuloma. Otani and Ehrlich 
tried to establish the relation between 
eosinophilic granuloma and trauma. Jaffe 
and Lichtenstein, who are in accord with 
Farber and Mallory, believe that the basic 
anatomic disorder in these three condi- 
tions is a peculiar inflammatory histiocyto- 
sis, possibly caused by a filterable virus. 
Treatment. Because of the uncertainty 
as to the etiology of these lesions and the 
strong clinical suggestion of malignancy, 
they have been treated in various ways: 
by wide excision or by curettage, both 


with and without X-ray therapy; and by 
the X ray alone. Apparently all the pa- 
tients have recovered. 


CONCLUSION 


A case of eosinophilic granuloma of 
bone, in which unilateral exophthalmos 
was the presenting sysptom, is described, 
with a brief discussion of the salient fea- 
tures of this relatively new entity. 

The author wishes to express his grati- 
tude to Dr. William L. Gills for kindly 
permitting him to present this case, to Dr. 
Raymond L. Pfeiffer for his interpreta- 
tion of the X-ray studies, and to Dr. Al- 
gernon B. Reese for his aid in the path- 
ologic study. 
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PLASTIC-ARTIFICIAL-EYE PROGRAM, U. S. ARMY 


STANLEY F, Erpr,* Mitton S. W1r1z,' AND Victor H. Dietz? 


There is little doubt but that creative 
thought arising from military exigency 
has made important contributions to the 
progress of medical sciences in the recent 
conflict. The many accomplishments of 
all branches of the Medical Department 
of World War II speak for themselves. 
The ingenuity and diligence of both mili- 
tary and civilian personnel in wartime 
service in the face of tremendous odds 
merit commendation. 

The task of rehabilitating our fighting 
men to more peaceful pursuits is begin- 
ning to draw to an end. With the proof of 
many hypotheses before us, it is now 
possible to assume a more objective view- 
point of what actually has been accom- 
plished during the past few years. 

In this connection, it is interesting to 
observe how one problem, the supply of 
artificial eyes to military patients, was 


* Major (DC), A.U.S., Dibble General Hos- 
pital, Assistant Professor, University of Cali- 
fornia (on wartime leave). 

t Major (DC), A.U.S., Fitzsimons General 
Hospital. 

Major (DC), A.U.S., Halloran General 
Hospital. Instructor, Washington University 
(on wartime leave). 


faced by the U. S. Army Medical Depart- 
ment. 


HISTORICAL BACKGROUND AND PROBLEM 


The world’s supply of glass artificial 
eyes, particularly the iridial portions 
thereof, was, and still is, controlled for 
the most part by the members of one 
German cartel. Formulas for the special 
type of glass required, and details of the 
technique employed in the manufacture of 
the iris component are not generally 
known, although at least one American 
glass manufacturer has been at work for 
some time on the problem of developing 
an adequate substitute. 

With the advent of World War Il 
German exports to the United States and 
allied countries were brought to a sudden 
halt. True, a few stock glass eyes and 
irides found their way into this country, 
but the supply was far from adequate in 
meeting even civilian demands, let alone 
those of the military. The critical nature 


of this emergency was further aggravate | 


by three factors: First, glass eyes require 
frequent replacement because of break- 


Se 
jac 
rec 
res 
len 
cal 
rec 
ey 
mil 
cru 
| su 
ma 
cus 
the 
der 
for 
Lik 
raf 
a fe 
mil 
anc 
era 
abi 
cla 
She 
ser 
pre 
ba 
mo 
re 
aft 
wa 
der 
fo 
cor 
nic 
des 
the 
th 


irt- 


PLASTIC ARTIFICIAL EYES 985 


age, surface etching, and discoloration. 
Second, the anophthalmic socket and ad- 
iacent structures will not wait long for 
reception of prosthesis without changing 
size, shape, and tonicity. Unless a suitable 
restoration is placed within a reasonable 
length of time, the percentage of cosmeti- 
cally acceptable prostheses 1s considerably 
reduced. Third, the average stock glass 
eve is not adequate for use in cases of 
military nature where lacerated, lost, or 
crushed tissues have required extensive 
surgical repair. 

For these reasons, the few glass-eye 
makers in America capable of making 
custom-built prostheses were faced with 
the impossible situation of supplying the 
demands of the military as well as caring 
for the needs of their civilian clientele. 
Likewise, stocks of glass artificial eyes 
rapidly dwindled to the point where only 
a few utilizable prostheses remained. 

It was not long before patients in 
military hospitals in the United States 
and overseas were constituting a consid- 
erable backlog because of the unavail- 
ability of a satisfactory supply of artifi- 
cial eyes. In desperation, odd _ sizes, 
Shapes, and colors of stock eyes were in- 
serted in patients for whom custom-made 
prostheses were obviously indicated. Em- 
barrassment and deterioration of patient 
morale resulted. Much dissatisfaction was 
registered. 

As has been mentioned, similar situa- 
tions existed in allied countries. Shortly 
after the onset of the war, when it 
was apparent that supply would not meet 
demand, the British established a school 
for women in this field. In spite of the 
excellent job done under the existing 
conditions, lack of special glass and tech- 
nical “know how” left something to be 
desired. The Russians, too, were having 
their difficulties and were reputed to have 
resorted to the use of eye patches with 
the intention of placing restorations at 


such time as an adequate supply of arti- 
ficial eyes might be forthcoming. 

It is obvious, then, that a large number 
of restorations was urgently required by 
the Medical Services of all allied coun- 
tries. This was imperative not only for 
the reason of preventing total depletion 
of the civilian supply but also to fit pa- 
tients who were already hospitalized. 
Still more important, it was necessary to 
prepare for demands of the days yet to 
come. 

A number of requirements had to be 
satisfied in this connection. Restorations 
of a more durable substance than glass 
were desirable. The prostheses would 
have to be as natural or more natural in 
appearance than those of glass. A ma- 
terial had to be used which could be pro- 
duced easily and which would lend itself 
readily enough to routine technical pro- 
cedures, necessitating only a minimum of 
technical skill and laboratory equipment. 
A rapid teachable method had to be de- 
vised which could be standardized to the 
point where component parts of the pros- 
thesis might be prefabricated, then as- 
sembled, modified, and adjusted to meet 
the . patient’s individual requirements. 
These requisites were of paramount im- 
portance in the military service during the 
recent emergency. 


TRAINING OF ARMY PERSONNEL 


In answer to the challenge existing in 
the European Theater of Operations in 
the early days of the war, one of us 
(S. F. E.) began to adapt dental ma- 
terials and technique to satisfy the re- 
quirements mentioned. Although this 
initially designed plastic eye, with its 
hand-cut iris recess and scribed and 
painted veins, was somewhat crude, 
judged by present Army standards,. the 
results were satisfactory considering the 
necessarily improvised equipment used at 
that time. 
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On the basis of this early work, and 
through the foresight of Maj. Gen. P. R. 
Hawley, then Chief Surgeon, E.T.O., Dr. 
Derrick T. Vail, then Colonel (MC), 
Senior Consultant in Ophthalmology for 
the European Theater of Operations, Col. 
William D. White, then Chief Dental 
Surgeon, European Theater of Opera- 
tions, and Col. D. H. M. Stanley (MC), 
then Commanding Officer of the 30th 
General Hospital, a training center for 
ophthalmoprosthetists was organized in 
England, in December, 1943. A technical 
manual! for student use was written at 
that time, and 40 dental officers from U.S. 
Army General Hospitals were selected for 
training. The British War Department 
also assigned 10 dental officers of the 
British Army, Royal Navy, and Royal 
Air Force for training in the technique. 

In the meantime, the situation with re- 
gard to the supply of artificial eyes to 
Army personnel still persisted in the 
United States, although mitigated to a 
considerable extent by the efforts of two 
of us (V. H. D. and M. S. W.). At 
Thomas M. England General Hospital in 
Atlantic City, New Jersey, and Camp 
Crowder, Missouri, respectively, these 
men were also at work on the problem 
of developing an adequate substitute for 
glass artificial eyes. 

Realizing that the combined efforts of 


the authors would expedite the develop-. 


ment of a standardized Army technique, 
Major General Norman T. Kirk, the 
Surgeon General, placed the overseas 
school in charge of Colonel Lynn C. 
Dirksen, Dental Corps, and brought the 
authors together under the administration 
of Mr. Stanley W. Rybak, Supply Divi- 
sion of The Surgeon General’s Office. It 
was felt at this time that the program 
would function more advantageously if 
placed in closer liaison with the Medical 
Department activity which it was to 
serve. For this reason, executive policies 


were established by such men as Lt 
Col. M. E. Randolph, Col. Derrick : 
Vail, and Major Trygve Gundersen, al 
of the Office of Ophthalmology, Surgeon 
General’s Office, U. S. Army. Resear} 
by the authors was intensified under this 
organization. The desirable features oj 
three respective techniques were com. 
bined and improved features added. 

In September, 1944, a second technical 
manual?’ for student use was written, and 
a 30-day course of training conducted for 
12 dental officers. Upon termination oj 
the training period, these men and their 
instructors were assigned to various gen. 
eral hospitals throughout the country 
and overseas. They, in turn, trained other 
officers and technicians. Supervision of 
these installations and conferences cop- 
cerning policies were regularly conducted, 
One year later, in October, 1945, 30 in- 
stallations had inserted over 7,500 all- 
plastic artificial prostheses for patients, 
many of whom would otherwise have 
been forced to accept inadequate glass 
eyes. This figure is in addition to those 
restorations made by the initial trainees 
still operating in the European Theater of 
Operations. 

The various installations are now in 
the process of being demobilized, as mili- 
tary demand for artificial eyes decreases. 
Attention is at present being directed to- 
ward the organization of a program and 
training of personnel for the Veterans 
Administration. 

Due credit must be given the excellent 
work of the Navy in development of 
acrylic eye prostheses for their branch 
of the service.* * 


JUSTIFICATION FOR SELECTION OF DENTAL 
PERSON NEL 


In any military emergency, speed is ai 
important factor in returning hospitalized 
men to duty. Since the particular tech- 


nique employed in fabricating eye 
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was one which could be rapidly mas- 
| by individuals familiar with dental 
procedures, dental officers and technicians 
were selected. In actuality, little more in- 
struction was required beyond the giving 
of a few measurements and technical 
shortcuts. With the streamlined teaching 
method employed, the trainee was fa- 
miliarized in short order with the oil 


teres 


painting, impression taking, mold con- 
struction, compounding and processing of 
plastics, and fitting as applied to plastic- 
attifcial-eye construction. After two 
weeks of instruction, the average dental 
officer with previous specialized experi- 


Fig. 1 (Erpfi, Wirtz, and Dietz). The iris disc. 
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ence in dental prosthesis, was capable of 

fabricating acceptable eye prostheses. It 

may be mentioned that some ophthalmo!o- 

gists showing interest in this field have 

demonstrated their ability to perform the 

various technical procedures involved. 
THE TECHNIQUE 

The technique produces plastic artificial 
eyes” incorporating the following ad- 
vantages : 

1. Freedom from fragility and surface 
etching occurring as a result of dissolu- 
tion by socket secretions. 

2. Adjustability of size and form dur- 
ing and following fabrication in order 


to compensate for socket irregularity so 
frequently observed in cases of military 
nature, 

3. Adaptability of various other fea- 
tures, such as the corneoscleral junction, 
depth of anterior chamber, diameter of 
iris, pupillary aperture, vascularity, and 
sclera color, to meet individual esthetic 
requirements. This is possible only be- 
cause of the strictly anatomic assembly 
of parts throughout. 

4. An actual three-dimensional effect in 
iris construction due to suspension in 
clear resin of a perforated transparent 
dise which has been painted on both sides. 


The three-dimensional effect mentioned 
is further enhanced by placement of a 
jet-black pupil disc at some distance pos- 
terior to the iris disc. 

5. Opportunity to stock prefabricated 
iris buttons, exuabling the operator to 
know at the outset the exact color of the 
iris in the completed prosthesis. 

6, Elimination of such time-consuming 
steps as multiple-mold construction, pre- 
cision grinding of the iris recess, and 
engraving for simulation of veins as 
required in plastic prostheses of the con- 
ventional type. 

7. Teachability of method in so far as 
dental personnel may be trained to under- 
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take all phases of fabrication after a rela- 
tively short period of instruction. 

The technique of fabrication is divided 
into eight steps. Briefly described, they 
are as follows: 

1. The iris disc. Perforated transparent 
discs of ethyl cellulose are used to repre- 
sent the iris and pupillary aperture. Ordi- 


BAFFLE 
TEMPLATE 


DIEPLATE 
BAFFLE 
PIERCED BAFFLE 


nary artist’s oil pigments selected for high 
quality and color permanency are applied 
on both sides of the transparent disc. This 
procedure is accomplished in such a man- 
ner that the background and collarette 
colors on the underside will be clearly 
discernible through the striations of the 
stroma color and markings painted on the 
obverse (fig. 1). This feature produces a 
true third-dimensional effect in the sub- 
sequent processing of the iris button. 


2. The iris button. The stainless-steel 
die-set (fig. 2) contains sectional cavities 
which permit the processing of iris but- 
tons of various sizes in plastic. The iris 
button comprised four essential features ; 
namely, the painted iris disc, the jet-black 
pupil disc which is immediately behind 
the iris disc, the clear portion representing 
the anterior chamber and cornea, and the 
button stem. 

The advantages of the button per se are 
obvious in that prefabrication of an es- 


STANLEY F. ERPF, MILTON S. WIRTZ, AND VICTOR H. DIETz 


sential part is possible. The button can he 
made ready for immediate Selection ol 
use in the wax form on Presentation i 
the patient. In spite of its Simplicity ; 
embodies such important features as th 
following : 

(a) A predetermined average Cornea| 
curvature and depth of anterior chamber 


Fig. 2 (Erpf, Wirtz, and Dietz). The die 


Set. 


which can be subsequently adjusted to 
meet individual requirements. (b) 4 
means of producing the all-important dif- 
fuse junction between the cornea an 
sclera and the opportunity of adjusting i 
to meet individual requirements. (c) A 
means of accurately selecting an iris of 
proper size and color without making 
allowance for the magnifying and inter- 
sifying effect of a subsequently placed 
clear plastic overlay (fig. 3). 


3. The impression technique. Two a: 
ternate impression techniques are et 
ployed in developing a wax form whith 
will determine the size and shape of the 
scleral portion of the artificial eye. The 
first, the simpler and more rapid of these, 
is a “compression-impression technique’ 
which is indicated in all cases where the 
socket to be fitted is not of grossly ab- 
normal configuration, such as might be 
caused by cicatrices, extensive loss 0 
contents of the socket, or injury to the 


Fig. 


r1T] 


struc 
secot 
impr 
cuito 
effec 
comy 
howé 
regu 
prosi 
W 
meth 
prop 
tomi 
sition 
cular 
poin 
The 
sock 


may 


2 
OF OR R 
Ax \ 
\ . 
SARE 
ell | | 
j 


Can be 
in and 
lon of 
ity, it 
a8 the 


Orne! 
amber 


set, 


PLASTIC ARTIFICIAL EYES 989 


Fig. 3 (Erpf, Wirtz, and Dietz). The iris button. 


structures of the eyelids (fig. 4). The 
second method is termed the “injection- 
impression technique. It is more cir- 
cuitous in nature and produces a no more 
effectively shaped prosthesis for the un- 
complicated socket. It is advantageous, 
however, in those cases of extreme ir- 
regularity where retention of an adequate 
prosthesis constitutes a problem (fig. 5). 

When the wax pattern obtained by the 
method of choice has been trimmed to the 
proper shape and size as indicated by ana- 
tomic and cosmetic requirements, the po- 
sition of the iris button is marked. A cir- 
cular recess is cut into the wax at this 
point and the iris button luted into place. 
The wax pattern is then tried in the 
socket, and such corrections are made as 
may be necessary to bring the iris into 


final position and alignment. It is obvious 
that 
placed in stock ready for reception of the 
iris button and refinement of fitting, may 
be employed to facilitate this step of the 


procedure. 


standard-shaped blanks of wax, 


4. The mold, A mold in two halves is 
then made of the wax pattern with its iris 
button. Upon separation, the wax and 
button are removed and the surfaces of 
the mold tin-foiled. The iris button is re- 
inserted and the mold is ready for the 
packing and curing of the plastic which 
represents the sclera. 


5. The sclera. The sclera plastic is a 
carefully blended mixture of finely 
ground, transparent methyl methacrylate 


Fig. 4 (Erpf, Wirtz, and Dietz). The wax pattern. 
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SYRINGE 


Fig. 5 (Erpf, Wirtz, and Dietz). The injection impression. 


with suitable opacifying agents and pig- 
ments. Several shades of sclera plastic 
are necessary to meet individual varia- 
tions. 

Assuming that the scleral portion has 
been processed around the iris button, 
the button stem is removed and the pros- 
thesis is polished, care being taken to es- 
tablish a proper blend at the corneoscleral 
junction. Provision for the simulation of 
an anatomically correct corneoscleral 
junction is one of the advantages of the 
technique described and is not ordinarily 
observed in all-plastic restorations of the 
more conventional types. 


6. The veining technique. Red rayon 
threads are employed for this purpose 


Fig. 6 (Erpf, Wirtz, and Dietz). The blood vessels of the sclera. 


(fig. 6). The separated monofils are 
tacked in place with an alcohol-chloro- 
form mixture. Very realistic ramifications 
are attained by adroit application, In or. 
der to effect the structureless and delicate 
capillary beds, red oil pigments are del- 
cately and sparingly applied. Similarly, 
oil colors of appropriate shade may be 
applied to simulate the characteristic sur- 
face pigmentations found in the visible 
areas of the sclera. Pingueculae are repro- 
duced if desired and also the reddish 
tinge found in the region of the nasa 
canthus where the margin on the pros- 
thesis might be visible during extreme 
lateral excursions. The restoration is now 
ready for application of the clear layer 
which will represent the conjunctiva. 


BEB 


oth 


po 
res 


a 
tio 
pre 
the 
thi 


wi 
mc 
we 


— 
Le 
IMPRESSION 
fre 
siV 
prc 
onl 
Att 
tail 
the 
ligl 
wh 
| 
NS “= ESD 
BN 


are 
loro- 
tions 
1 
icate 
deli- 
arly, 
y be 
sur- 
sible 
dish 
1asal 
T0s- 
eme 
now 
ayer 


PLASTIC ARTIFICIAL EYES 991 


Fig. 7 (Erpf, Wirtz, and Dietz). 


The finished prosthesis. 


7. Polishing and Fitting. A final scratch- 
free polish is effected with suitable abra- 
sive and buffing agents (fig. 7). The 
prosthesis, if carefully made, requires 
only minor adjustment upon insertion. 
Attention should be directed toward ob- 
taining exact paralax. The contours of 
the cornea must be shaped to reflect high 
lights of identical number, size, and shape 
when compared to those of the eye on the 


inspection reveal sockets that are clean 
and with good tissue tonus. Although this 
practice is not recommended, it is felt 
that it speaks well for factors of comfort 
and compatibility of synthetic resin in 
contact with tissue over long periods of 
time. 


SUMMARY 


The technique of fabricating plastic ar- 


Fig. 8 (Erpf, Wirtz, and Dietz). Patient before and after insertion of prosthesis, 
Dibble General Hospital. 


other side. This latter is extremely im- 
portant, and the cosmetic success of the 
restoration greatly depends upon it. 

The prosthesis is inserted (fig. 8) with 
a drop of mineral oil, and final instruc- 
tions are given to the patient concerning 
proper care. Reference of the patient to 
the ophthalmologist is also desirable at 
this time, 

It has been noted that many patients 
will wear prostheses for several weeks or 
months at a time without removal. Such 
well-fitted restorations when removed for 


tificial eyes herewith described has satis- 
fied the foregoing requirements. Its ad- 
vantages are concerned principally with 
the inherent durability of the material 
used and the ease with which an optimum 
result may be realized. The method has 
been kept as simple as possible in order 
that no extraordinary artistic talent or 
technical skill would be required. The 
procedures involved are well within the 
capabilities of the average dental tech- 
nician. 

The design of the prosthesis is such 
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that it will permit fabrication in custom 
fashion with little more in the way of 
material and supply than those found in 
any prosthetic laboratory. The advantages 
of this feature, as, for instance, in a 
theater of operations, are obvious. On 
the other hand, where more elaborate 
facilities are available, stock production 
may be accomplished, if desired, without 
difficulty. 

The basic synthetic resin, methyl- 
methacrylate, is easily obtained, being a 
standard item used in the production of 
dental prostheses. It lends itself well to 
molding, coloring, and adjustment of size 
and shape after initial completion. Syn- 
thetic resin satisfies well the three factors 
important to the success of any pros- 
thesis; namely, function, esthetics, and 
comfort. 


CONCLUSION 


1. A critical shortage of artificial eyes 


developed as the result of wartime restric. 
tions on imports of stock glass eyes and 
irides from Germany. 

2. Military patients requiring artificial 
eyes were constituting a problem jn hos- 
pitals in the United States and overse: 
because of this shortage. 

3. A readily teachable technique wa; 
urgently required which would producg 
artificial eyes equal or superior to thoy 
made of glass. 

4. An Army school for ophthalmopros. 
thetic technicians was established in the 
European Theater of Operations in 1943 
This was followed by collaboration, inten. 
sification of research, and the Organiza- 
tion of a second Army school in the 
United States. 

5. By October, 1945, 30 Army installa. 
tions had fabricated over 7,500 all-plastic 
artificial eyes in addition to those made 
by those installations originally estab- 
lished overseas. 
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METHACRYLIC RESIN IMPLANT FOR SUNKEN UPPER LID 
FOLLOWING ENUCLEATION* 


H. Saut Sucar, M.D. 
Chicago, Illinois 


AND HArvey J. ForestNner, D.D.S. 
St. Louis, Missouri 


The program of plastic-artificial-eye 
fabrication in the Armed Forces of the 
United States has directed attention 
forcefully toward the problems of cos- 
metic defects after enucleation. 

The most common defect that makes 
fitting a satisfactory prosthesis difficult 
is a sinking of the upper lid following 
enucleation. Attempts to use a larger 
prosthesis or to build up the prosthesis 
with a ridge on its anterior-superior face 
fail to achieve a satisfactory cosmetic 
result because they serve only to widen 
the palpebral fissure. This causes a star- 
ing expression and makes proper lid 
closure difficult. The implantation of 
fascia lata has thus far been the only 
satisfactory method of filling up the de- 
fect. The method has recently 
greatly improved by Cutler.t However, 
this method requires a period of hos- 


been 


pitalization for healing of the donor site. 
In addition, some fibrosis of the fascia 
takes place, with adhesions between itself 
and the orbicularis muscle and orbital 
septum between which it is placed. Re- 
moval, if required for any reason, is 
difficult, especially if the f 
serted some time previously. A 
satisfactory method of correcting this 
defect was therefore sought. The criteria 


fascia was in- 
more 


for such a method were considered to be: 
(1) satisfactory cosmetic improvement ; 
(2) simplicity of technique; (3) a mini- 


*From the Eye Department, Barnes General 
Hospital, U. S. Army, and the University of 
Illinois Medical School. Continuation of this 
study under a grant from the W. K. Kellogg 
Foundation. 
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mal period of hospitalization; (4) a 
minimal period of postoperative reaction 
and interference with fabrication of the 
prosthesis. 

These criteria were fulfilled by two 
methods, the first of which was discon- 
tinued in favor of the second after the 
results had been observed in three pa- 
tients. Since this earlier procedure gave 
some insight into the cause of the sink- 
ing of the lid, it will be briefly described. 
It was observed that, especially in the 
extreme instances, the central portion of 
the depression of the upper lid with the 
palpebral fissure fully open had the most 
marked cosmetic defect. Since the level 
of this depression was behind the plane 
of the attachments of the orbicularis 
muscle, it could not be explained by con- 
tracture of this muscle. However, the 
backward pull of the levator, 
with the absence of support for the upper 
portion of the upper lid, could account 
entirely for the sinking. It was assumed 
that, if a strip of orbicularis in the region 
of the sunken area were made taut, the 
depth of the depression could be de- 
creased to the plane of the orbicularis at- 


together 


tachments. 

In each case an incision 24 mm. 
was made in the skin of the upper lid in 
the superior orbito-palpebral sulcus. The 
skin was undermined in the portion above 
the incision to expose the orbicularis for 
a width of about 10 mm. The orbicularis 
was then split at the level of the skin in- 
cision and undermined upward. It was 
split again to form a band 5 mm. wide. 
This strip was cut at its center, and the 
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ends overlapped and sutured together to 
form a taut band. The split edges of the 
orbicularis were sutured together anterior 
to this strip. The skin was sutured sub- 
cuticularly with silk and a _ pressure 
bandage applied. In two of the three 
cases, the operation was performed on 
an out-patient basis, each of the two pa- 
tients being off duty for 24 hours. The 
procedure was successful in decreasing 
the depth of the sulcus (fig. 1, case 1) 
but did not fill out the upper lid ade- 
quately, It then occurred to one of us 
(H. S. S.) that an implant of methyl 
methacrylate of proper shape could 
easily be fashioned and inserted under- 
neath the orbicularis in the sunken lid. 
Impressions of both upper lids and brows 
were made on four patients with sunken 
upper lids after enucleation. The impres- 
sions were cast in stone, and a wax form 
was made to fill in the difference between 
the two. The form was cut off at the 
level of the superior orbitopalpebral 
sulcus so that the implant would not in- 
terfere with the function of the levator. 
The wax forms were found to be similar 
in each case. Plaster molds were then 
made from them. 

The implants were made by combining 
one part of the liquid monomer form 
with three parts of the solid polymer 
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Fig. 1 (Sugar and Forestner). Com. 
parison of results of orbicularis-band pro- 
cedure and resin implant in case 1. A and 
B are copies of kodachrome photographs, 
B, the result of orbicularis-band pro- 
cedure. C, the result of acrylic-resin 
implantation. 


form of methyl methacrylate* to form 
a soft dough. Some of the implants were 
cured by placing the dough in the plaster 
molds at a temperature of 80°C. ina 


2 
ETRIC SYSTEM 


Fig. 2 (Sugar and Forestner). Photograph of 
back and front surfaces of implant. 


press clamp producing 300 to 400 pounds 
of pressure per square inch, for 16 to 18 


* Acralain acrylic no. 93 was the commercial 
substance used. 
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The remaining implants were 


hours. 
ured in boiling water for 1% to 2 hours 
C 


ynder the same conditions of pressure as 
he other implants. The finished solid 


smoothed and 


products were then 
polished (fig. 2). Because of slight varia- 
ions in the size of the orbit in different 
‘adividuals, the implants were made in 
varying sizes, 27 to 30 mm, in length and 
usually 5 to 8 mm. wide at the center. 


With several sizes of implant, each new 


x 


uw 


from pneumonia or were accidentally 
killed, none of the 31 remaining animals 
showed any abnormalities on gross 
necropsy examination at the end of the 
experimental period. The powder was 
found adherent either to the skin or ab- 
dominal wall, in a thinly encapsulated 
mass. No signs of irritation were present, 
nor were there abdominal adhesions in 
the animals subjected to the intraperi- 
toneal administration. 


Fig. 3 (Sugar and Forestner). Photomicro- 
graph of eyelid of rabbit one month after im- 


plantation of methyl methacrylate. Arrows point to capsule surrounding space previously filled by 


implant. A, low power. B, high power. 


patient could easily be fitted from the 
supply at hand. When necessary, they 
could be easily ground down to smaller 
size 

The tolerance of tissues toward me- 
thyl methacrylate has been the object of 
some investigation. The substance has the 
following chemical formula: 


CH, = C—COOCH, 


According to the findings in experi- 
ments by Haag? in 1939-40, the solid 
polymeric form of methyl methacry- 
late has no toxic effect on tissues. Haag 
placed fine granules of two commercial 
preparations of pigmented methyl-me- 
thacrylate polymer either subcutaneously 
or intraperitoneally in gelatin capsules in 
60 mice. These were left for nine months. 
Although a number of animals were lost 


The liquid monomer form of methyl 
methacrylate, unlike the polymer, has 
been found to be toxic in about the same 
order of toxicity as is acetone.” However, 
during the process of polymerization or 
curing, the monomer is changed to the 
polymeric form. In order to ensure using 
the most stable and fully cured resin, the 
curing process should take place at the 
temperature of boiling water, since physi- 
cal studies by the manufacturers** indi- 
cate that the polymer is most stable and 
fully formed when cured at temperatures 
from approximately 210° to 240°F. 

It is best to avoid using those prepara- 
tions of methyl methacrylate which con- 
tain a plasticizer, since such resins are 
not so resistant to chemical change as 
is pure methyl methacrylate polymer. 

The polymerized methyl-methacrylate 
resin is slowly soluble in esters and ke- 
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tones but is insoluble in water and al- 
cohol, Because of its solubility in ke- 
surgeons have 


cautioned 
against the use of such an implant in 
cases of diabetes.’ 

Acrylic resins have been successfully 
used in other fields of surgery. Gurdjian, 


tones, been 
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capsule after enucleation, plastic spheres 
have been used by Wright,? Cutler! 
gers,” Berens and Rothbard,” and Bin 

Five methyl-methacrylate implants 
approximately 12 by 2 mm. in SIZe, Were 
inserted into the upper eyelids of thre 
male albino rabbits through small ing. 


Webster, and Brown* used methyl me- 
thacrylate (plexiglass) for filling a skull 
defect and reported no deleterious action 
after 15 months. Walker, Taggart, and 
Lambros® have also successfully used 
acrylic resin in the form of plates for 
filling skull defects; Brown,* as implants 
for correcting nasal and chin deformities ; 
Penhale,® to correct facial deformities. 
Harmon,** used methyl methacrylate 
(plexiglass) for reconstruction of the fe- 
moral head. As an implant into Tenon’s 


sions in the skin and presumably part of 
the orbicularis. Two of the implants hal 
been cured in boiling water, three had 
been treated by the longer process at a 
lower temperature. One of the latter was 
the pigmented type of methyl methacrylate 
resin often dentures. One of 
each of the three types of implants was 


used in 


allowed to remain for one month, after 
which the animals were killed. There was 
no visible difference in the tissue sections 
of any of the lids. The two remaining 
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implants were allowed to remain for two 
onths, at the end of which period tissue 
ions showed no significant difference 
those implanted for one month ex- 
r thinning of the connective tissue 
Grossly, the lids were soft, and 


m 
sect 
from 
cept fo 
capsule. 
the skin moved normally over the im- 
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dense fibrous tissue and lined by a flat- 
tened layer of fibroblasts and endothelial 
cells. A few scattered monocytes and 
lymphocytes are found in this granula- 
tion tissue. At the outer edge of the tract 
there are rare multinucleated giant cells 
of the foreign body type. A very few 


Fig. 4 (Sugar and Forestner). Procedure used for implantation of methyl methacrylate. 


A, Anesthesia. 

B, Implant placed in position on lid. 

C, Outline of implant drawn with gentian violet. 

D, Skin incision. 

E, Splitting of orbicularis. The orbital septum 
is exposed. 


plants. There was no gross evidence of 
inlammation. The implants were free and 
each was surrounded by a thin pale-pink 
membraneous sac with a glistening inner 
surface, Microscopically, sections of the 
eyelid revealed* a “hollow tract bounded 
anteriorly by the subcutaneous connective 
tissue and fibers of the orbicularis muscle 
and posteriorly by a few fibers of the 
orbicularis muscle and the palpebral 
fascia. The tract is lined by chronic gran- 
ulation tissue which, by compression and 
converted into 


organization is being 


_* Report by Major R. S. Aronson, patholo- 
gist. 


F, The undetermined orbicularis in the area 
outlined on the skin. 

G, Insertion of the implant. 

H, Suturing of the orbicularis edges. 

I, Subcuticular skin suture. 


J, Operation completed. 


scattered lymphocytes and monocytes are 
found in the lamina propria of the con- 
junctiva” (fig. 3). 

A biopsy specimen of the anterior wall 
of the implanted cavity was taken from 
one patient (case 7) during substitution 
of a longer implant, one month after in- 
sertion of the original implant. At the 
time of reoperation, the cavity had the 
same glistening pale-pink appearance 
described for the rabbit-lid 
Microscopically, it had the same thin 
granulation tissue membrane around it 
that was found in the rabbit eyelids. 

A total of 20 patients had methyl- 


implants. 
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methacrylate implants inserted, including 
the three patients on whom the original 
orbicularis-band procedure had_ been 
done.* 

The implantation procedure is shown 
in figure 4. After the usual preoperative 
medication with morphine and _ scopola- 
mine and preparation of the skin, a block 
type of anesthesia was employed (2-per- 
cent procaine-hydrochloride solution). A 
small quantity of procaine was injected 
through the skin over the supraorbital 
notch. The needle was carried down to- 
ward the inner canthus, and a_ small 


Fig. 5 (Sugar and Forestner). Photographs of case 2, showing results of the use of 
methyl-methacrylate implant. 


quantity of procaine injected at the inner 
angle of the upper lid (fig. 4A). The 
needle was then inserted at the outer end 
of the brow, and carried down to the 
outer angle of the upper lid, a small 
quantity of procaine being injected along 
its path. Then the needle was pulled back 
and inserted under the skin of the brow 
toward the supraorbital notch, a small 
quantity of procaine being injected as 
the needle was inserted. This type of 
anesthesia does not interfere with the 
proper placing of the implant by distor- 
tion of the tissues and does not interfere 
with the levator action. After about 5 to 
10 minutes, anesthesia was complete. The 
patient wore his prosthesis during the 
procedure. The implant was sterilized in 
mercury-bichloride solution and placed in 


tSince this paper was submitted for publica- 
tion, two more implants have been satisfactorily 
used, one in a girl aged 10 years. 


its desired position on the upper lid (fp 
4B), about 1 mm. above the orbitopaly. 
bral sulcus, with its temporal end lying 
just temporal to a vertical line drawn wp. 
ward from the external canthus The 
center of the implant then lay somewhai 
temporal to the center of the lid. An oUt: 
line of the implant was drawn on th 
skin with a toothpick and a weak sol. 
tion of gentian violet or mercurochrone 
(fig. 4C). A 15-mm. incision was mai 
along the concave lower portion of the 
outline at its center (fig. 4D). The ski: 
was held taut by an assistant who mere 


pulled the brow upward with two fingers 

As soon as the skin incision had been 
completed, the orbicularis muscle wa 
exposed (fig. 4E). By blunt dissection 
with a Stevens tenotomy scissors, tht 
orbicularis was split along the same line 
as the skin incision and the orbiculari 
undermined in the area of the implast 
outline, forming two pockets, nasally ani 
temporally (fig. 4F). The orbital septum 
lying beneath the orbicularis was easil 
recognized. One end of the implant wa 
then inserted, and the skin and orbice- 
laris were pulled over the other en 
(fig. 4G). The implant lay smoothly m 
its prepared location. The edges of the 
orbicularis muscle were sutured together 
with two mild chromic (4-0) catgut 
sutures (fig. 4H). A  subcuticular sik 
suture in the skin completed the oper 
tion (figs. 41 and 4J). A pressure bant 
age was applied. 
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Fig. 6 (Sugar and Forestner). Photographs of case 8, showing results of 
methyl-methacrylate implant. 


Of the 20 patients operated upon, 11 
were out patients. The pressure bandage 
was removed after 24 hours in a few 
cases and after two days in the others. 
Wearing of dark glasses was advised, 
solely for cosmetic reasons, until the skin 
suture would be removed, on the fourth 
day. The only complications were two in- 
stances of lid ecchymosis which cleared 
within 12 days. These occurred in ‘one 


patient who had the bandage removed in 
24 hours and in one who had the bandage 
on for two days. In case 7, an implant 
larger than the one originally used was 
required, In three others, a smaller im- 
plant was substituted (cases 13, 14, and 
20). In case 18, the lid was manipulated 
on the second day, permitting the implant 
to turn over easily. It was later removed, 
and the sac split and rebandaged after 


TABLE 1 


DATA ON USE OF METHYL-METHACRYLATE IMPLANTS 


Time Interval 


Status— Date Between — Rapid or ‘ 
Case , Hospital of Enucleation 4 Slow- Size o 
No. A or Enucle- and Original Capsule Process Implant Complications 
Outpatient ation Wearing of Implant Implant 
Prosthesis 
it S&S OF. 1930 2 weeks None Slow 7X28 None 
2 aa Hospital 1941 10 days None Slow 8X29 None 
1944 2 months None Slow 6X25 None 
¢ # OP: 1913 5 days None Slow 7X28 None 
5 23 Hospital 1945 1 month Glasssphere Slow 7X29 None 
6 27 OP. 1937 2 months None Slow 7X28 None 
7 23 Hospital 1945 3 weeks Glass sphere Slow 8X30 None 
8 Bsa OF. 1945 2 weeks Glass sphere Slow 7X29 None 
ependent 
9 33 Hospital 1917 27 years None Slow 7X28 None 
10 29 Hospital 1938 3 weeks Glass sphere Slow 7X28 None ; 
11 22 1935 3 months None Slow 7X30 Postoperative 
ecchymosis in 
lid 2d day 
12 38 OP. 1937 1 month None Slow 7X30 None 
13 27 Hospital 1945 2 weeks None Rapid 6X28 — ist 
ay 
144 28 OP. 1941 2 weeks None Rapid 6X28 None 
15 28 Hospital 1945 2months Sphere Slow 7X30 None 
16 24 Hospital 1944 3 months None Slow 7X30 None 
17 30 Hospital 1941 1 month None Slow 7X29 None 
18 35 O.P. 1943 2 days None Rapid 7X28 Implant turned 
over 
9 32 OP. 1944 10 days None Rapid 7X29 None 
2 26 OP. 1924 2 weeks None Rapid 5X28 None 
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reinsertion of the implant. Healing was 
uneventful. Substitution was easily made 
through the original 15-mm. incision. No 
instance of infection or untoward reac- 
tion occurred. The implant could be felt 
easily through the skin. It became forci- 
bly elevated. Definite cosmetic improve- 
ment was obtained in all cases. 

A summary of the pertinent findings 
in the patients on whom implantations 
were made is shown in table 1. Two in- 
teresting facts were ascertained in these 
cases: (1) that a prolonged interval be- 
tween enucleation and the original wear- 
ing of a prosthesis is not necessarily a 
cause of sinking of the upper lid; and 
(2) that the presence of an implant in 
Tenon’s capsule does not prevent the 
occurrence of lid sinking. In 11 of the 20 
patients, there was a time interval of 
less than one month between the enuclea- 
tion and the first wearing of a prosthesis. 
Five of the 20 had had spheres implanted 
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into Tenon’s capsule after the enucleg- 
tion. 

The cases have been followed for a 
period of two to four months and there 
have been no untoward results.* No dif. 
ference was observed in the results from 
the implants made by the slow or rapid 
process. It is hoped that further followup 
may continue over a period of years jp 
order to complete this preliminary study 


CONCLUSIONS 

A simple method is described for jp. 
troducing a methyl-methacrylate implant 
into the upper lid to fill out the sinking 
which sometimes occurs after enuclea- 
tion of the eyeball. Experiments and , 
review of previous experience with this 
resin have been cited to indicate the lack 
of untoward results from this procedure, 

58 East Washington Street (2) 

*A follow-up by mail after six to eight 
months confirmed this conclusion. 
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CHARTING DIPLOPIA AND MUSCLE ACTION* 


Josern I. Pasca., M.D. 
New York 


The action of each of the extraocular 
muscles is naturally determined by the 
manner of its attachments ; that is, by its 
origin and insertion. Anyone who remem- 
bers and always visualizes the origin and 
insertion of each muscle will have no dif- 
fculty in determining its mode of ac- 
tion. However, teachers and writers of 
textbooks have always felt it necessary 
to devise some memory scheme which 
would help fix the pertinent facts in the 
student’s mind. Many and varied schemes 
have been devised, but the inadequacy of 
most of these is probably best expressed 
by Sir J. Herbert Parsons, who, in his 
textbook, “Diseases of the eye,” after ex- 
plaining a mnemonic state, “. .. the stu- 
dent is even more liable to forget the mne- 
monic than his anatomy of the muscles.” 

The mnemonic which I employ is the 
old familiar benzene ring which every 
doctor knows from his early student days 
in chemistry, But before taking up the 
mnemonic it may be well to review very 
briely the action of the extraocular 
muscles, The externi and the interni have 
simple actions. The right externus turns 
the right eye to the right (out), the right 
internus turns the right eye to the left 
(in). The left externus turns the left eye 
(out) and the left internus 
turns the left eye to the right (in). 


to the left 


The vertically acting muscles have a 
threefold action, a primary action and two 
secondary actions. The primary action is 
up or down. The secondary actions are 
(a) a slight movement to right or left 
(in or out) and (b) a wheellike rotation 
or torsion—dextro-torsion when the 
upper part of the vertical meridian of the 


: * Presented before the New York Society 
lor Clinical Ophthalmology, March 4, 1946. 
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cornea is turned to the right, or levo-tor- 
sion when the upper part of the vertical 
meridian is turned to the left. This may 
also be expressed as extorsion or intor- 
sion according as the upper part of the 
vertical meridian is tilted toward the tem- 
ple or towards the nose. 

Figure 1 may be visualized as being 
directly behind or directly in front of 
the patient who faces us, so that right 
and left are the patient’s right and left. 
The patient’s eyes are directed straight 
forward; that is, they are in the primary 
position. The diagram is set in the mid- 
line, and the center of the ring, C, may 
be thought of as corresponding to the pa- 
tient’s bivisual line or to the projection 
of his nose. The rectus muscles are placed 
first, the muscles of the right eye on the 
right side of the ring and the muscles of 
the left eye on the left side of the ring. 

At the right upper limb are placed the 
right superior rectus (R. S. R.) at the 
right middle limb, the right externus on 
the outside, the right internus on the in- 
side, and at the right lower limb the right 
inferior rectus (R. Inf. R.). Similarly, 
on the left side of the ring, at the left 
upper limb the left superior rectus (L. S. 
R.), at the left middle limb, outside the 
left externus, inside the left internus, at 
the left lower limb the left inferior rectus 
(L. Inf. R.). Once the rectus muscles are 
set down at the places their names in- 
dicate, the position of the obliques is 
found from the general rule that the 
oblique muscles are placed at their com- 
plete opposites. Thus the right superior 
oblique is placed at the limb of the left in- 
ferior rectus, the right inferior oblique 
at the limb of the left superior rectus, the 
left superior oblique at the limb of the 
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JOSEPH I. PASCAL 


LInf.o. R.Info. 


Figs. 1 and 2 (Pascal). Mnemonics for 
placing the extraocular muscles and th 
function, 


Figs. 3 and 4. Method of. transferring 
diplopia data from the benzene-ring mne- 
monic to the 9-square chart. 


Fig. 5. Mnemonic as in figures 1 and2 
with additional data for registering diplopia 
from paralysis of horizontal rectus muscles 
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ight inferior rectus, and the left inferior 
5 


oblique at the limb of the right superior 


rectus. 
The action of each muscle is now seen 


from the corresponding limb of the ring 
as follows: The R. S. R. (at the right 
upper limb) turns the right eye up, its 
principal action, a little to the left or in 
(the midpoint of the limb is shifted 
slightly to the left), and produces levo- 
torsion or intorsion (secondary actions). 
The upper part of the vertical meridian 
of the right cornea is tilted to the left, 
corresponding to the slant of the right 
upper limb. The right externus and the 
right internus move the eye in the direc- 
tion indicated by their positions, the right 
externus to the right (outward), the right 
internus to the left (inward). The right 
inferior rectus at the right lower limb 
moves the right eye down, its principal 
action, a little to the left or in (midpoint 
of limb is shifted to left), and produces 
dextro-torsion or extorsion (secondary 
actions). The upper part of the right cor- 
nea, like the upper part of this limb, is 
tilted to the right. 

Similarly, the left superior rectus (at 
the left upper limb) turns the left eye up, 
its principal action, a little to the right or 
in (midpoint of limb is shifted slightly 
to right), and produces dextro-torsion, in- 
torsion (secondary actions). The upper 
part of the cornea is tilted to the right, as 
is the case with the corresponding limb. 
The left externus and left internus move 
the left eye as indicated by their position. 
The left inferior rectus (at the left lower 
limb) turns the left eye down, its princi- 
pal action, a little to the right or in, and 
produces levo-torsion or extorsion (sec- 
ondary actions). The upper part of the 
vertical meridian of the left cornea is 
tilted to the left, as indicated by the slant 
of the corresponding limb. 

The right superior oblique (at the limb 
of the left inferior rectus) moves the 


right eye down, its principal action, a little 
to the right or out (midpoint of limb is 
shifted to right), and produces levo-tor- 
sion or intorsion (secondary actions). 
The upper part of the right cornea is 
tilted to the left, as the corresponding 
limb. The right inferior oblique (at the 
limb of the left superior rectus) turns the 
right eye up, its principal action, a little 
to the right or out, and produces dextro- 
torsion or extorsion (secondary actions), 
all of which actions are indicated in the 
corresponding limb, The left superior 
oblique (at the limb of the right inferior 
rectus) turns the left eye down, its 
principal action, a little to the left (out), 
and produces dextro-torsion or intorsion, 
as indicated by the corresponding limb. 
The left inferior oblique (at the limb of 
the right superior rectus) turns the left 
eye up, its principal action, a little to the 
left (out), and produces levo-torsion (ex- 
torsion), as indicated by the correspond- 
ing limb. 

Visualizing the ring does more than 
help one remember the complete action of 
each of the extraocular muscles. After 
using the mnemonic several times one 
learns to “project” the ring, so to say, 
onto the eyes and to visualize directly the 
action of the muscles, especially the three- 
fold action of the vertical muscles, by the 
position, shift, and slant of the corres- 
ponding limb, 

The “ring” also shows the greatest field 
of action of the various muscles. The 
principal action of the vertical muscles 
on the right side of the ring is most 
marked when the eyes are turned to the 
right as the starting position. Thus the 
up-and-down effect on the right eye by 
the right superior rectus and the right 
inferior rectus is most marked when the 
right eye is turned to the right (out). 
Similarly, the up-and-down effect on the 
Icft eye by the left inferior oblique and 
the left superior oblique is most marked 
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when the left eye is turned to the right 
(in). When the principal action is most 
marked, the secondary actions are least 
marked. Therefore, when the eyes are 
turned to the right, the secondary actions 
of the muscles situated on the right side 
of the ring are least marked. When the 
eyes are turned the other way—that is, to 
the left—conditions are just reversed, as 
would be expected. The principal (up- 
and-down) action of the muscles situated 
on the right side of the ring is now less 
marked, whereas the secondary actions 
are more marked. 

Similarly, the principal action of the 
vertical muscles on the left side of the 
ring is most marked when the eyes are 
turned to the /eft. Their secondary ac- 
tions are then least marked. When the 
eyes are turned the other way—that is, 
to the right—the principal action of these 
muscles is least marked and their second- 
ary action most marked. 

For those interested only in remember- 
ing the action of each of the extraocular 
muscles, figure 1 is adequate, But for 
those interested in the action of the as- 
sociated muscles in binocular vision and 
for charting the type and position of the 
false image in diplopia, figure 2 is prefer- 
able. 

The benzene ring is drawn and the 
muscles placed in pairs, each with its as- 
sociate as follows: Beginning at the right 
upper corner are placed the right superior 
rectus (as indicated by name) and, im- 
mediately below, the name of its associate 
muscle, which is its complete opposite ; 
namely, the left inferior oblique. At the 
right middle limb outside, are placed the 
right externus (as indicated by name) 
and, immediately below, the name of its 
associate, its complete opposite, therefore 
the left internus. At the right lower cor- 
ner, are placed the right inferior rectus 
(as indicated by the name) and, im- 
mediately below, its associate, its complete 


opposite; namely, the left superior ob- 
lique. 

At the left upper corner are placed the 
left superior rectus (as indicated by the 
name) and, immediately below, its a¢. 
sociate (its complete opposite) ; namely 
the right inferior oblique. At the left mid. 
dle limb outside are placed the left ex. 
ternus (as indicated by name) and, im. 
mediately below, its associate (its com. 
plete opposite) ; namely, the right inter. 
nus. At the left lower corner are placed 
the left inferior rectus (as indicated by 
name) and, immediately below, its asso. 
ciate (its complete opposite) ; namely, th; 
right superior oblique. 

This ring is a complete mnemonic «14 
the only one necessary to remember tf 
all muscle work. It shows the most char- 
acteristic field of action of each muscle 
and of each group of associated muscles, 
For the right externus and left interns 
it is to the right, as shown by the right 
middle limb. For the left externus and 
right internus it is to the left as shown 
by the left middle limb. The vertical 
movement is most marked at the corner 
indicated. Thus for the R. S. R. and the 
L. Inf. O. the greatest vertical movement 
(up) is at the right upper corner ; that is, 
when looking up and to the right. For the 
L. S. R. and the R. Inf. O. the greatest 
vertical movement (up) is at the left 
upper corner; that is, when looking up 
and to the left. For the R. Inf. R. and the 
L. S. O. the greatest vertical movement 
(down) is at the right lower corner; that 
is, when looking down and to the right. 
And for the L, Inf. R and the R. S. 0. 
the greatest vertical movement (down) is 
at the left lower corner; that is, when 
looking down and to the left. 

The secondary actions, especially the 
torsion, are most marked in the opposite 
corner: that is, for the R. S. R. and the 
L. Inf. O. the greatest torsion is at the 
left upper corner; for the L. S. R. and 
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the R. Inf. O. the greatest torsion is at 
the right upper corner. For the R. Inf. R. 
and the L. S. O. the greatest torsion is at 
the left lower corner, and for the L. Inf. 
R and the R. S. O. the greatest torsion is 
at the right lower corner. All this simpli- 
fies the statement that the greatest up- 
and-down movement is at the corner 
marked up or down, whereas the greatest 
torsional movement is at the opposite 
corner. 

The diplopia resulting from a paretic 
muscle is easily charted from the ring 
(fig. 2) because, to paraphrase Maddox, 
“the false image is what the normal mus- 
cle does.” The “false image,” of course, 
belongs to the eye with the paretic muscle. 
In paralysis of the right externus or its 
associate the left internus, the false image 
is to the right (out), and is farthest from 
C, when the gaze is in the direction of 
the right middle limb. The separation of 
the images diminishes when the gaze is 
in the other direction; that is, toward the 
left middle limb. In paralysis of the left 
externus or its associate the right inter- 
nus, the false image is to the left (out), 
and is farthest from C when the gaze is 
in the direction of the left middle limb. 
The separation of the images diminishes 
when the gaze is in the other direction; 
that is, toward the right middle limb. 

In paralysis of the R. S. R. or L. Inf. 
O., the false image is higher, most marked 
in the right upper corner at the right 
upper limb and is tilted to the left, the tilt 
becoming more marked when the gaze is 
toward the opposite (left upper) corner. 
In paralysis of the L. S. R. or R. Inf. O., 
the false image is higher, most marked in 
the left upper corner, at the left upper 
limb, and is tilted to the right, the tilt 
increasing on looking to the opposite 
(right upper) corner. 

In paralysis of the R. Inf. R. or L. S. 
O. the false image is lower, most marked 
in the right lower corner, at the right 


lower limb, and is tilted to the right, the 
tilt increasing when the gaze is toward 
the opposite (left lower) corner. In paral- 
ysis of the L. Inf. R. or R. S. O., the 
false image is lower, most marked in the 
left lower corner at the left lower limb, 
and is tilted to the left, the tilt increasing 
when the gaze is to the opposite (right 
lower) corner. 

The slight horizontal displacement of 
the false image in paralysis of a vertically 
acting muscle may be neglected, for it 
is of little value and is sometimes confus- 
ing, but it, too, is implicit in the figure. 

While the “ring” is the basic figure for 
charting the diplopia, it is desirable to 
transfer the information derived from the 
ring to the 9-square diplopia chart for 
more detail. Let the image of the right 
eye be designated by a line with a little 
circle on top (round head, right eye), and 
the image of the left eye by a simple line. 
In a case of paralysis of the R. S. R., 
the false (right-eye) image is shown by 
the right upper limb of the ring. The true 
image, fixated by the left eye is recorded 
in the right upper square, figure 3, where 
the vertical 
marked; the false image is shown as 


separation will be most 
higher, to the left, and levo-torted, as in- 
dicated by the right upper limb. At the 
opposite corner, the left upper square, 
is placed the false image so that the ver- 
tical separation is less, the torsion greater. 

Or, ina case of paralysis of the R. S. O., 
the false (right-eye) image is shown 
by the left lower limb. Record the true 
image, fixated by the left eye, in the left 
lower square, figure 3, where the vertical 
separation will be most marked; the false 
image lower, to the right and levo-torted, 
as indicated by the left lower limb. At 
the opposite corner, the right lower 
square, is placed the false image, so that 
the vertical separation is less, the torsion 
more. 

The false image resulting from paral- 
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ysis of any other muscle can likewise be 
“seen” on the ring and transferred for 
greater detail to the 9-square chart. 

The 9-square diplopia chart can also be 
used, and to some this seems especially 
convenient, by starting from the middle 
square, corresponding to the primary 
position of the eyes. Paralysis of any of 
the muscles at the upper limbs of the ring 
will cause diplopia, principally in the 
upper field, and paralysis of the muscles 
placed at the lower limbs of the ring, 
principally in the lower field. Thus, for 
example, in paralysis of the L. S. R. the 
false image corresponds to the left upper 
limb, Transferred to the 9-square chart 
and starting from the upper middle 
square, the false (left-eye) image relative 
to the fixated (right-eye) image will be 
higher, to the right, and dextro-torted, 
figure 4. In the left upper corner (prin- 
cipal field of action of the affected mus- 
cle), the vertical separation will be more 
marked, the torsion less. In the opposite 
corner (right upper square) the vertical 
separation will be less marked, the tor- 
sion more. Lower part of figure 4 shows 
the false image transferred from the ring 
in paralysis of L. S. O. When the three 
upper or the three lower squares are filled 
in, the diplopia in the middle squares can 
be filled in if a complete textbook picture 
is desired. Figures 3 and 4 are considered 
as they face the patient, as if the exam- 
iner were facing the patient from behind 
the chart. Right and left are according 
to the patient’s right and left. 

Those interested in some refinements in 
charting diplopia may memorize figure 
5 instead of figure 2 as a complete mne- 
monic. It is an amplification of figure 2 
and gives additional information about 
the diplopia resulting from paralysis of 
the horizontal rectus muscles. It consists 
of the main benzene ring, as in figure 2, 
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with the beginnings of another Ting on 
each side. It shows everything figure 2 
shows with this additional information: 

The right upper extension shows that 
in paralysis of the right externus or left 
internus the false image tilts to the right 
when looking up and to the right, The 
right lower extension shows that under 
similar conditions the false image tilts to 
the left when looking down and to the 
right. 

Similarly, the upper and lower extep. 
sion on the left shows that in paralysis 
of the left externus or right internus the 
false image tilts to the left on looking up 
and left, and tilts to the right on looking 
down and left. The torsion is always the 
same as the slant of the corresponding 
limb in the direction indicated, 

The benzene-ring mnemonic, can also 
be used for remembering muscle action 
by referring the action to the muscles of 
one’s own eyes. Exactly the same method 
is used, but “right” and “left” of the 
ring must be reversed. Similarly, for 
charting the false image, the ring and the 
chart may be considered as facing the 
patient and also the examiner. Here, too, 
everything works out exactly the same, 
but “right” and “left” must be reversed. 
Some textbooks use one method, some the 
other, but either method is compatible 
with the ring mnemonic. 

A mnemonic is merely an aid to visual- 
izing muscle action, When used with in- 
telligence, this mnemonic has been found 
useful not only for remembering the ac- 
tion of the individual muscles and for 
textbook charting of the false image when 
the paralyzed muscle is given, but also 
for helping to locate the paralyzed muscle 
from the position and tilt of the false 
image. 
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NOTES, CASES, 


STREPTOMYCIN TREATMENT 

OF A CORNEAL ABSCESS 

CAUSED BY ESCHERICHIA 
COLI* 


WittiAM C. Owens, M.D. 
Baltimore, Maryland 

There has been an intensive search for 
4 chemotherapeutic agent active against 
organisms resistant to the sulfonamides 
and penicillin. Recent experiments show 
that streptomycin, a new antibiotic, par- 
tially fulfills this need. Waksman and his 
associates isolated this antibiotic from the 
filtrate of a meat-extract culture of 
Actinomyces griseus. Streptomycin is 
bacteriostatic against certain gram-nega- 
tive as well as gram-positive organisms. 
This activity has been demonstrated in 
vitro, in animals, and in preliminary ex- 
periments in man. Among the organisms 
against which it appears to be effective 
are Escherichia coli, Mycobacterium 
tuberculosis, Eberthella typhosa, Brucella 
abortus, Pasturella tularensis, Hemophi- 
lus influenzae, and Proteus vulgaris. Pre- 
liminary reports have shown no significant 
toxicity when streptomycin is adminis- 
tered orally, subcutaneously, or intrave- 
nously at therapeutic levels.” 

A small amount of streptomycin be- 
came available during the treatment of 
an apparently intractable case of Esch- 
erichia-coli abscess of the cornea. Its use 
was followed by dramatic improvement. 


CASE REPORT 
W. T., a colored man, aged 54 years, 
was first admitted to the Ophthalmologi- 
cal Service on June 26, 1945, complaining 
of poor vision, lacrimation, photophobia, 


*From the Wilmer Ophthalmological In- 
stitute of The Johns Hopkins University and 
Hospital, Baltimore. 


INSTRUMENTS 


and pain in his right eye. He stated that 
three weeks before admission a “piece of 
gravel” had lodged on the cornea of his 
right eye. In spite of local and systemic 
treatment by his family doctor, a corneal 
ulcer developed. Prior to the present ill- 
ness, the patient had had no ocular com- 
plaints. 

Examination. The routine laboratory 
and general physical examinations: were 
except for peripheral 
arteriosclerosis. The blood pressure was 
170/88, the blood sugar 89 mg. percent, 
and the serologic tests for syphilis were 
negative. 

Right Eve. There was marked edema 
of both lids with a spastic entropion of 
the lower lid, Slight mucopurulent dis- 
charge was present. The palpebral and 
bulbar conjunctivas were markedly hy- 
peremic, and the pericorneal vessels were 
intensely injected. In the center of the 
cornea was an opaque area 6 to 7 mm. 
in diameter, extending throughout the 
entire corneal stroma. The surface was 
irregularly excavated, with ragged over- 
hanging edges. This entire area stained 
heavily with fluorescein. The surrounding 
rim of cornea was slightly infiltrated in 
the superficial layers of the stroma. The 
anterior chamber was of normal depth 
with a hypopyon in the lower third. The 
aqueous ray was moderately positive. The 
iris and lens could be seen only with 
difficulty ; the pupil appeared well dilated 
and the lens was grossly clear. Tension 
was slightly elevated to fingers. There was 
no red reflex. Vision was limited to light 
perception with good projection, 

A culture of the corneal abscess taken 
on admission showed a heavy growth of 
Escherichia coli. 

Left Eye. External, ophthalmoscopic 
and slitlamp examinations revealed no 


negative slight 
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abnormalities. Corrected vision was 
20/20, and visual fields were normal. 
Therapy and Course. The patient was 
given 10,000 units of penicillin intra- 
muscularly every three hours during the 
day and night, and 1 gm. of sulfamera- 
zine orally twice a day. Local treatment 
consisted of the instillation of one drop 
of a 10-percent solution of argyrol fol- 
lowed by irrigation with boric-acid solu- 
tion every four hours. Penicillin ointment 
(500 units per cubic centimeter) was 
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taining 500 standard units of streptomy. 
cin per cubic centimeter were instilled in 
the right eye every hour during the re 
and night. In 48 hours, there was marked 
improvement. The cornea had begun , 
clear in the periphery and the abscess Was 
more shallow. On the fifteenth hospit 
day, the systemic use of penicillin and gy. 
famerazine was discontinued. At the sam 
time, through a mistake in dilution, ¢, 
concentration of the streptomycin jp 
stilled into the conjunctival sac w 


a$ 


Fig. 1 (Owens). Right eye before treatment with streptomycin. Fig. 2, The same eye 
19 days after treatment with streptomycin. 


placed into the conjunctival sac following 
each irrigation. In addition one drop of 
a l-percent solution of atropine sulfate 
was instilled twice a day. Nevertheless, 
the abscess continued to progress rapidly. 
On the fifth hospital day, two subcon- 
junctival injections of 0.25 c.c. of a solu- 
tion containing 10,000 units of penicillin 
per cubic centimeter were given six hours 
apart. These also had no effect. In addi- 
tion to the necrotic corneal abscess, a 
complete posterior synechia and a ma- 
ture cataract had developed. The patient 
had lost light perception in this eye, and 
it was thought enucleation was inevitable. 

On the seventh hospital day, a small 
amount of streptomycin became avail- 
able.* The local use of penicillin was dis- 
continued. Two drops of a solution con- 


creased to 10,000 standard units per cubic 
centimeter. This concentration was wel 
for one week after which the origin 
dilution containing 500 standard units per 
cubic centimeters was used again. During 
this period of increased dosage, the ey 
continued to improve steadily, The loa 


use of streptomycin was continued for: 


total of 23 days. At that time the cornea 
abscess had healed and was replaced }) 
an epithelized leukoma. 


On August 14, 1945, the patient wa 
discharged from the hospital. The lid 
were normal, The bulbar and palpebr’ 


conjunctivas showed minimal hyperemi 
A central leukoma, 5 mm. in diameter 

* The streptomycin was generously supple 
by Merck and Company, Inc., Rahway, X 
Jersey. 
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extended through the entire thickness of iris to a mature cataract. The ocular ten- 
the cornea. Its surface was completely sion was normal to fingers, There was no 
epithelized and did not stain with floures- light perception. 

There was a bullous area 1 mm. 


cein. 
‘) diameter at the lower nasal mar- CONCLUSION 
gin of the leukoma. The anter ior chamber A severe corneal abscess caused by 


was deep. The aqueous ray was negative [Escherichia coli responded to the local 
and there were no keratitic precipitates. use of streptomycin. 
A complete posterior synechia bound the 
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RECONSTRUCTION OF THE 
FLOOR OF THE ORBIT* 


REPORT OF A CASE 


IsADORE GIVNER, M.D. 
New York 

In a case of severe comminution of a 
malar bone associated with the floor of 
the orbit, the level of the eyeball may be 
displaced downward and the attachment 
of the inferior oblique muscle disturbed. 
Pfeiffer! reported 53 cases of traumatic 
enophthalmos. He related the mechanism 
of the internal orbital fracture responsi- 
ble for the posterior displacement of the 
eye to be as follows: 

“The posterior convex position of the 
floor bulges upward back of the eyeball 
in a position to receive most of the force 
transmitted by the eye. The floor is very 
thin, similar in weight to the lamina 
papyracea and is braced but slightly by 
the infra-orbital groove or canal. In cases 
of more severe enophthalmos, the poste- 
rior portion is fractured and in cases of 
more severe displacement the entire floor 
is broken through.” 

Central vision was destroyed -in only 
4 of 24 cases, Treatment is usually de- 
ferred from three to six months until 
residual inflammatory thickening and in- 
duration of soft tissue have disappeared. 
Wheeler? suggested the use of fascia lata 
gently tucked into the cavity. It should 
be completely covered so that it will not 
be exposed to air. Skin edges are pre- 
pared for the halving union and brought 
together by 000 chromic catgut. Con- 
verse® suggested bone as employed by 
Gillies. He stated that there is clinical 
evidence of reossification and survival 
when these are placed against bone sub- 
periosteally. Spaeth* utilized cartilage 
either mortized or cut to shape. He em- 
phasized the advantage of preserving 


* From the Ophthalmological Service of Beth 
David Hospital. 
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perichondrium if the cartilage is ino. 
tized. 

The following report is made of an ex. 
treme case which was improved wig, 
cartilage cut to shape and preserved from 
cadavers. Cadaver cartilage is remove 
under strictly aseptic conditions from jp, 
dividuals who have no communichj. 
disease. The cartilage is cleansed and the 
perichondrium taken off. It is kept cop. 
tinuously in a refrigerator in a solutio, 
of normal saline (four parts) and soy 
tion of merthiolate (one part). The goly. 
tion is changed weekly. Culture of th 
solution must be made each time befor 
use. 


CASE REPORT 


C. P., a white woman, aged 43 years 
was admitted to the Beth David Hospital 
on November 29, 1944, after having 
jumped from a sixth floor with suicidd 
intention. In addition to the injury of 
the left orbit, the patient had fracture 
of the frontal bone, the left zygoma, th 
nasal bones, mandible, head of the right 
humerus, transverse processes of the 
third and fourth lumbar vertebrae, pubis, 
neck of the left femur, and the left tibia 
and fibula. 

Her past history was irrelevant except 
for the fact that a diagnosis of involt- 
tional melancholia had been made pre 
viously. Ophthalmologic examination o 
January 12, 1945, showed the lower 
border of the left orbit to be 10 mm 
lower than that of the right orbit. 

With the exophthalmometer, measure 
ments of 14 mm., in the right eye, ani 
of 5 mm., on the left eye were found. The 
palpebral aperture of the right eye meas 
ured 10 mm.; that of the left eye, 8 mm. 
In the left palpebral aperture, one could 
see only 1 mm. of the cornea above the 
lower lid, for the rest of the eyeball was 
pushed down into the antrum (fig. 1). 
There was a marked paresis of the lefi 
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superior rectus and inferior oblique mus- 
es. Hypotropia measured 60 P.D. 

On February 16th, after her more 
serious fractures had been cared for, a 


reconstruction of the floor of the orbit 


cl 


was undertaken. 

(1) A skin incision was made along 
the lower border of the left orbit down 
to the periosteum. The latter was incised, 
and the orbital content elevated subper- 
iosteally. 

(2) The elevator was carried back for 


a distance of 12 mm. from the orbital rim. 


Fig. 1 (Givner), Patient reported by Pfeif- 
fer* showing severe enophthalmos of some- 
what less severity than was present in the case 
herewith reported. 


A piece of costal cartilage was then 
shaped to fit the defect, arching upward 
and elevating the eye 12 mm. Bleeding 
was controlled (fig. 2). 

(3) The periosteum was reunited with 
chromic catgut, and the orbicularis rein- 
forced with the same type of suture. The 
skin was closed with interrupted dermal 
sutures, and a pressure bandage applied. 
The patient was put on sulfadiazene sys- 
temically. The first dressing was done 
after five days. The first postoperative re- 
sult showed the globe to have returned 
to the palpebral aperture, but with a 
noticeable hypotropia (fig. 3). 

The status of the patient at the time of 
writing this is: At 105 mm., the right eye 


* Acknowledgment is made to Dr. R. L. 
Pfeiffer and to the Archives of Ophthalmology 
for permission to use this photograph. The 
latter appeared on page 724. See reference 1. 


Fig. 2 (Givner). Implanted cartilage inked in 
to show approximate position. 


measures 14 mm.; the left eye, 8 mm. 
Vision is: R.E., with a +0.50D. cyl. ax. 
180°., 20/20; left eye, with a plano, 
20/20. The remainder of the examina- 
tion, including media, tension, fields, and 
fundi, shows nothing abnormal in either 
eye. 

In making a survey of materials used 
for cranioplasty, one finds such sub- 
stances as animal bone, celluloid, alumi- 
num, gold, silver plate, platinum, decal- 
cified bone and buttons of bone. More 
recently, use has been made of bone chips 
and whole blood, Alloplastic substances 
such as vitalium have received attention, 
but plates of this material are difficult to 
mold and get into shape. In September, 


Fig. 3 (Givner). 


Patient as pictured nine 
months after the operation. 
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1942, Col. R. G. Spurling (MC) per- 
formed the first cranioplasty with tan- 
talum implant, in the Walter Reed Hos- 
pital. This material is valuable because: 
(1) It is relatively inert in tissues, al- 
though a thin, translucent, connective- 
tissue capsule does appear about this ele- 
ment when used in the form of tantalum 
foil. (2) It is malleable, without loss of 
strength. Flat sheets, .015 and .020 in. 
thick and 6 in. square, are now available. 
Certain resins such as plexiglass (metha- 
methylacrylate (appear to be entirely inert 
in tissues and may yet prove valuable. 


CONCLUSION 

Interest of this case lies in the fact 
that : 

1. It is an addition to the literature ge. 
scribing how good visual function Was 
preserved in spite of marked traym 
enophthalmos, 

2. The perichondrium is not absolutely 
necessary for a successful subperiostea] 
implant. 

3. A periosteal implant may be taken 
from cadavers and put in as an arch to 
elevate the globe without interfering with 
intraocular pressure or function. 


atic 
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Edited by Donatp J. Lyte, M.D. 


NEW YORK SOCIETY FOR CLINI- 
CAL OPHTHALMOLOGY 


May 7, 1945 
Dr. Mitton L. BERLINER, presiding 


EssENTIAL XANTHOMATOSIS WITH Hy- 
PERCHOLESTEREMIA 


Dr. ALLEN DELEWETT said that essen- 
tial xanthomatosis is one of the lipodystro- 
phies or disorders of fat metabolism. The 
most widely supported theory concerning 
the etiology of these derangements is that 
there is an intracellular disturbance of 
lipoid metabolism, perhaps due to a 
faulty enzymatic system, that-results in 
the accumulation of large quantities of 
fatty substances within the cell. These fat- 
laden cells are called foam cells and their 
presence is the characteristic feature of 
the lipodystrophies. A family of nine was 
described, all of whom have essential xan- 
thomatosis with hypercholesteremia and 
four of whom, aged 10, 11, 14, and 51 
years have an arcus senilis. In 27 percent 
of the total series of 48 cases of essential 
xanthomatosis with hypercholesteremia, 
there was an arcus senilis; one half of 
these patients were younger than 40 years. 
It is probable that histologic examination 
of the arcus in such cases would reveal 
collections of cholesterol-laden cells in the 
corneal layers. The cornea is one of the 
more frequently involved sites of lipoid 
infiltration in this disease. 


OcULAR CHANGES IN RATS ON AMINO- 
ACID (TRYPOTOPHANE) DEFICIENT 
DIETS 


Drs. ARMANDO FERRARO and LEon L. 
Roizin have been studying the effects of 
amino-acid-deficient diets upon the 


growth, development, and morphology of 


the various body tissues, organs, endo- 
crine glands, and nervous system in rats, 
for the past three years. 

In this preliminary report, Dr. Roizin 
limited himself to describing and discuss- 
ing only the ocular involvement in rats on 
experimental tryptophane-deficient diets. 

Material and Method. A total of 89 
young (45-55 gm.), adult (100-120 
gm.)', and older (200 gm.) albino rats, be- 
longing to the same strain, litter, and sex 
(male), was used in these experiments. 

The animals were separated into four 
groups: The first group was fed on a 
tryptophane-deficient diet as suggested by 
Albanese and co-workers with the excep- 
tion that the vitamin mixture was ad- 
ministered according to the method of 
Riess and Block. The other three groups 
of rats were used as controls. 

Experimental findings. Most of the 
animals on tryptophane-deficient diet dis- 
closed, in various degrees, arrest of 
growth, loss of body weight, changes of 
the general appearance, alterations of the 
fur (structural changes, rarefaction, and 
alopecia), and atrophy of the gonads. In 
addition, ocular involvement of various 
degrees of intensity was noticed, particu- 
larly in the very young animals and the 
group of rats weighing 100-120 gm. at the 
beginning of the experiment. These ocu- 
lar involvements may be described as fol- 
lows: 

1. Spectacle eyes with very marked 
edema and congestion of the eyelids and 
conjunctiva, with presence of catarrhal 
and mucous secretion, causing at times 
adherence and complete occlusion of the 
eyelids, unless treated with medicinal or 
saline solutions. These changes appeared 
from 4 to 6 weeks after the beginning of 
the experiments. 
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2. Various degrees of cataractous 
changes of the lens, particularly in the 
more developed animals, appearing within 
5 to 11 weeks from the beginning of the 
experiment. In addition, a large number 
of animals revealed very marked vascu- 
larization (hyperemia and hyperplasia) 
of the cornea, which was not limited to 
only certain parts, but involved the en- 
tire corneal circumference. 

During the animals’ lifetime, ophthal- 
mologic examination of their lenses was 
conducted by Dr. Givner, who noticed 
various degrees and different types of 
opacities. 

Histologic investigation disclosed vari- 
ous degrees and different types of opaci- 
ties and structural changes of the lens in 
a large number of animals on trypto- 
phane-deficient diet. At times the morpho- 
logic alterations were distributed in lay- 
ers, lamellae, or concentric formations; at 
others, complete disorganization or dis- 
ruption of the histologic structure was 
observed. 

Clinical observations indicate that cer- 
tain of these ocular manifestations—such 
as, spectacle eyes and involvement of the 
conjunctiva—are definitely reversible. To 
what extent and degree the involvement 
of the lens is also reversible the authors 
do not know at the present time, because 
their histologic data are not complete. 
However, some of the results in certain 


animals are very encouraging as far as 
improvement could be gauged by external 
appearance and ophthalmologic examina- 
tions. 

Discussion. Dr. Isidore Givner said that 
tryptophane corneal vascularization has 
been said to be characteristically localized 
in the nasal and temporal portions of the 
cornea, The animals herein reported 
showed vascularization in all zones of the 
cornea. After tryptophane administration 
the corneal vessels narrowed but were still 
present on slitlamp study. 
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_Tryptophane must be supplied jn the 
diet, since the rat cannot synthesize it, at 
least in adequate amounts. A question that 
presents itself is: How applicable is the 
deficiency diet to human beings? In the 
proteolysis of lenticular proteins, trypto- 
phane has been found in addition to 14 
other amino acids. If we consider that the 
average time in rats for the development 
of tryptophane cataract is two months and 
that their life expectancy is three to foyr 
years, a comparable time in humans 
would be about three years on a trypto. 
phane-deficient diet. In spite of the fact 
that amino acids are necessary for the 
elaboration of lenticular proteins, accord- 
ing to our present state of knowledge, and 
considering the ubiquity of this amino 
acid, Dr. Givner does not believe one 
could catégorically attribute cataract in 
the human to this factor. 

Slitlamp examination at regular inter- 
vals indicates a certain pattern in the 
method of development of the cataract in 
the rat. A feathery opacity with leaflike 
margins developed in the posterior sub- 
capsular cortex. The suture lines were 
clearly visible and gaped slightly. Me- 
dium-sized vacuoles were visible in the 
suture lines and later under the anterior 
capsule. Later spokelike opacities ap- 
peared in the anterior cortex, followed by 
perinuclear opacities. The latter gave a 
milky appearance to the lens, and the nv- 
cleus became more opaque. The perint- 
clear zone widened. In looking at the lens 
through the dilated pupil, with room 
light at first, the pupil appeared grayish, 
but in the final state pearly white. In the 
gray stage, a red reflex was obtained 
with the ophthalmoscope but was oblit- 
erated when the pupil was pearly white. 

After the rats have been given trypto 
phane, the pearly white opacities became 
less dense, so that the red reflex was ob- 
tained. There has been insufficient time te 
see how far this reversible change will 
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continue. If the change is one of fluid 
‘mbibition, it 1s reversible ; if there 1s Co- 
agulation it is irreversible. About 65 per- 
cent of the whole lens is composed of 
water. Part is free and part bound. It 
would seem in the development of catar- 
act that the initial increase in water con- 
tent is essentially an osmotic effect, owing 
‘o the high pressure generated by the frag- 
mentation of large protein molecules into 
the smaller osmotically active derivatives 
of autolysis; this water remains free, ac- 
cumulating beneath the capsule, and gath- 
ering in vacuoles and in fissures in the 
sutures. Such an accumulation impairs the 
transparency of the tissue, a tendency in- 
creased by the lessened imbibitional 
power of the lenticular proteins, so that 
while the free water increases, the bound 
water is lessened. Some of this state of 
edema certainly resolves, and optical 
transparency returns. The difficulties of 
observing microscopic changes 
sponding to opacities seen in living ani- 
mals in experimental work are well known, 


corre- 


yet where we have reported vacuolization, 
the histo-pathologic specimen has at least 
shown this change. When we consider 
that the only cells that show regenerative 
activity are of the subcapsular epithelium, 
the explanation for lens clearing thus far 
will therefore have to be on a basis of 
water transference. 

Finally, from a clinical point of view, 
no objection can be made to accept the 
recommendation that persons past the 
middle age and particularly those show- 
ing vacuoles, lamella separation, and 
water clefts be placed upon a well-bal- 
anced diet supplemented with vitamins, 
particularly vitamin. C and vitamin-B 
complex. 

As new findings of the physicochemical 
processes in the lens are uncovered, it is 
quite possible that medical treatment of 
early cataract will play a more prominent 
role, 
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ROUND-TABLE DISCUSSION ON NUTRITION 
Panel comprised by Drs. Norman Jolliffe, 
H..D. Kruse, Harry Solomon, and 
Arthur Yudkin 


Question. What vitamins can be syn- 
thesized in the human body and in what 
way can this be effected? 

Dr. NorMAN The chief ex- 
ample is vitamin K. Others have been 
shown experimentally by deficiency symp- 
toms as a result of egg-white injury; on 
record is a human case due to a self-im- 
posed diet of sherry and two eggs. A 
group of workers experimentally demon- 
strated in the human gut the synthesis of 
thiamin and riboflavin; although subse- 
quently the diet used was found to con- 
tain thiamin, the possible synthesis of 
riboflavin by bacteria in the gut is still 
valid. 


Question. What ocular expressions of 
vitamin-B deficiency have you found in 
human subjects in New York City? 

Dr. F. H. Kruse. The symptoms of B, 
deficiency, as seen in New York, are 
photophobia, lacrimation, and _ ocular 
fatigue; the tissue changes are vascular 
engorgement at the limbus and invasion 
of the cornea. The cases are usually 
chronic, although some are subacute; 
acute cases, such as were found in the In- 
dians of Northern Manitoba, are not seen. 
Recession of the fully developed acute 
form may take place in a matter of days, 
whereas the chronic variety may not clear 
up for years. The symptoms disappear 
before the tissue changes. 


Question. Discuss the question of in- 
creased viral antibodies in thiamine de- 
ficiency. 

Dr. Sotomon, Mice experimentally in- 
fected with the virus for poliomyelitis 
were found to have a longer incubation 
period for the disease and a lower fre- 
quency of paralysis when on a diet de- 
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ficient in thiamin as compared to control 
groups on adequate diets. Malnutrition is 
not a factor, as the rates are essentially 
the same on starvation and adequate diets. 


Question. Have you ever seen cataract 
development influenced by nutritional 
factors? What irrefutable evidence can 
you present to support your conclusions? 

Dr. A. M. YupKIN. The question as it 
now stands cannot be answered by yes or 
no. The etiology or the mechanism of cata- 
ractous formation is still unknown. The 
causes of cataract are many and various, 
and it may be that they affect the trans- 
parency of the lens in many different 
ways. That general metabolic disturb- 
ances have an influence in the determina- 
tion of cataract has always seemed ob- 
vious, both on account of the bilaterality 
of the condition and because of its tend- 
ency to develop in conditions of ill health. 

There is no reason to suppose that there 
is only one cause or one principal cause 
operating in all cases. 

Two definite changes in the structure 
of the lens produce diminished vision. One 
change is swelling of the tissue ; the other, 
the formation of visible lenticular opaci- 
ties. By means of the slitlamp the swell- 
ing of the lens tissue is found to be, in 
many instances, an invasion of the sub- 
capsular tissue and that of the adult nu- 
cleus with fluid. 

Although a considerable amount of in- 
formation has been accumulated concern- 
ing the chemical changes that take place 
in the formation of cataracts, no definite 
clue to the etiology of the abnormal fluid 
in the tissue has been discovered. 

It is a fact that the second condition, 
represented by the formation of opacities 
in the lens, is a “breaking down” of the 
structure of the normal lens tissue. This 
condition of the lens is not reversible 
from opacity to transparency. The first- 


named change is probably essentially one 
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of hydrolysis, whereas the second js ; 
process of coagulation. It is apparent 
from analyzing the numerous Papers on 
nonsurgical treatment of cataract thar 
several prominent ophthalmologists lens 
been able to check the progress of in- 
cipient stages of cataract either by using 
local medication and irritation, or by - 
moving foci of infection and building yp 
the body with proper food, or by a com 
bination of local and general treatmen 
There is no irrefutable evidence that ny. 
tritional factors alone can produce a re. 
versible condition in cataract formation jj 
there is a derangement and destruction 
of the normal lens tissue. However, a re. 
view of some of the cases wherein lens 
changes have been repaired, or a revers. 
ible action has taken place by treatment 
with a well-balanced diet supplemented 
with vitamin-B complex and vitamin ¢ 
reveals that these cases belong to the firs 
group of lens changes, namely, swelling 
of the lens tissue. Cataracts have been 
produced experimentally by depriving the 
laboratory animal of riboflavin or trypto- 
phane and by substituting lactose or ga- 
lactose in the diet for dextrose. If the diet 
was corrected before definite opacities 
were formed in the lens, the lens tissue did 
not develop into mature cataracts. When 
the lens was altered so that matured cata- 
racts were formed, the improved diet had 
no reversible effect on the lens. Once co- 
agulation invades the lens tissue, a revers- 
ible or regressive process does not take 
place with restoration of a well-balanced 
diet plus any of the known vitamins. 


Question. What are conditioning fac- 
tors and how may they influence the nv- 
tritive status? 

Dr. JoLiirFe. They are the factors as- 
sociated with disease, growth, or ordinary 
living conditions, such as sunlight, which 
will increase the requirements or the & 
cretion or destruction of nutrients or fat 
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tors that will impair their absorption for 
utilization. Increase of the bodily metabo- 
lism by hyperthyroidism, physical exer- 
tion, or restlessness over a period of time 
will raise the amount of vitamins re- 
quired. An example of a factor which 
may destroy certain of the nutrients is 
the alkaline therapy, used in cases of 
gastrointestinal disease, that can destroy 
a large part of the thiamin intake. Large 
amounts of the sulfa drugs may block the 
action of the vitamins in the tissues. Cer- 
tain vitamins are stored in the liver, and 
hepatic disease may prevent their storage 
on days when an excess is present, there- 
by failing to provide for periods of in- 
sufficient intake, 


Question. What ocular expressions of 
vitamin-A deficiency have you found in 
human subjects in New York City? 

Dr. Kruse. These occur in the conjunc- 
tiva near the limbus at the horizontal 
meridian and are chronic in type. There 
is thickening, opacification, and discolora- 
tion. These chronic changes are to be 
distinguished from keratomalacia and 
Bitot’s spots, which are acute. The acute 
states in this region have all been super- 
imposed on the chronic. The initial site 
is the last to clear when recession occurs. 

Dr. Jolliffe. What is the relation be- 
tween the conjunctival changes and those 
commonly seen in the skin? 

Dr. Kruse. The skin changes do not 
appear in the absence of conjunctival 
changes which, however, may alone be 
present. 


Question. Have you ever seen diabetic 
changes influenced by dietary or vitamin 
therapy? 

Dr. Yupxrn. Diabetes mellitus is a 
metabolic disorder that produces tissue 
changes in all organs of the body. The 
prominent changes observed in the ocular 
tissue are edema and vesiculation of the 


pigment layers of the iris, curious fo- 
cusing changes in accommodation, dia- 
betic amblyopia, lenticular changes, and 
a retinopathy. The retinopathy is the 
complication most frequently encoun- 
tered. I believe it occurs mostly in long- 
standing, uncontrolled mild cases, for it 
is far less common in diabetes of short 
duration or under good control from the 
start. The changes in accommodation are 
found at some stage in most diabetics. 
Usually, when an acute stage of diabetes 
is developing, some changes take place in 
the lens or the vitreous that produces a 
myopia, and it lasts from a few days to 
many weeks. A slitlamp examination dur- 
ing this curious focusing change has not 
revealed any disturbance of the tissue 
except occasionally the presence of edema 
and vesiculation of the pigment layer of 
the iris. This change in the iris does not 
disappear when the normal focus returns. 
The changes in the lens of badly con- 
trolled young diabetics are typical of the 
metabolic disorder. The diabetic ambly- 
opia or retrobulbar neuritis of diabetes 
resembles that encountered in toxic am- 
blyopia of tobacco and alcohol. The pres- 
ence of these conditions in diabetes has 
accounted for the theory that some toxic 
element is distributed by the blood which 
is capable of damaging sometimes one or 
sometimes another area of the central 
nervous system. 

True diabetes mellitus as we under- 
stand it today can be controlled by proper 
diet and insulin. If the diabetic shows 
manifestations of malnutrition, it is ex- 
tremely important to supplement the well- 
balanced diet and insulin with some of the 
vitamins. Several reports have appeared, 
indicating that vitamin A has been bene- 
ficial to diabetics suffering from photo- 
phobia, and vitamin C has, in part, been 
responsible for a more rapid absorption 
of the various types of hemorrhages in the 
choroid and retina. A well-balanced diet 
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supplemented with a multivitamin com- 
bination and a regulated diabetic regimen 
will, in most instances, prevent or delay 
ocular manifestations associated with dia- 
betes. 

Dr. Kruse. In addition to the direct 
role of diabetes in nutrition, it should be 
remembered that in treating diabetes we 
in some ways produce a deficiency dis- 
ease. The clinic patient used to be given 
diet lists with substitutions—such as, 3 
Uneeda biscuits in place of certain vege- 
tables, 4 Uneeda biscuits in place of 
potatoes—and when finances required 
these substitutions to be made, deficiency 
resulted. Now especially, are patients per- 
mitted to eat what they wish and the 
excess is covered by insulin. 


Question. What is the present status of 
(a) blood examinations to determine 
vitamin deficiencies; (b) urinalyses to 
determine the same conditions? 

Dr. JoLtirFe. At the present time, a 
0.2-c.c. sample of blood can be used to 
determine vitamins A, C, total protein, 
hemoglobin, calcium, phosphorus, and one 
or two other factors. Urinalysis can indi- 
cate the amount of vitamin C, thiamin, 
and riboflavin escaping into the urine and 
indicate the degree of saturation of the 
tissues by these substances. These tests 
are useful in determining the recent diet- 
ary history of individual patients. 

Dr. Solomon. Can these tests be used to 
determine the function and capacity of 
organs playing a role in the production 
and storage of these substances; as, for 
example, vitamin A to indicate liver func- 
tion? 

Dr. Jolliffe. This could be used as a 
liver-function test. It is likely that many 
doctors will use these determinations for 
estimating the function of various other 
organs. 


Question. How reliable is dark adapta- 
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tion in determining vitamin-A deficiency? 

Dr. Kruse. For technical and biologi 
cal reasons it has a high degree of unre. 
liability. Tests with three of the Most 
widely used adaptometers showed that 
none of them gave a comparable curve. 
and that the threshold variations for dif. 
ferent individuals were so large that 
standard threshold could not be deter. 
mined, There is no reason to believe tha 
disadaptation is a sign of avitaminosis A 
and there is some reason to believe tha 
it 1s not. 


Question. What evidence of nutritional 
deficiency have you observed in private 
practice ? 

Dr. Sotomon. It is undeniable that oc. 
casionally vitamin deficiency is seen in 
practice. We see cases of great under- 
nourishment, with gastrocolic fistula or 
pyloric stenosis without evidence of spe- 
cific avitaminosis. Although clear-cut 
vitamin deficiencies are seen, they re- 
spond well to the simple removal of the 
conditioning factors. Too many cases are 
considered so-called subclinical vitamin 
deficiencies. Loss of appetite, lowered 
work capacity, and various eye symptoms 
are loosely attributed to vitamin def- 
ciency. While such patients improve with 
vitamin therapy, it should be remem- 
bered that every new treatment helps a 
neurotic. A patient with diabetic pseudo- 
tabes did not improve upon taking vite 
mins, Vitamins administered in a case of 
low-grade renal infection were without 
effect as regards the symptoms attribut- 
able to vitamin deficiency, but when the 
infection was cleared up every symptom 
was relieved. 

Dr. JOLLIFFE. Starvation does not cause 
vitamin deficiency. The only way to pro 
duce deficiency in animals is to starve 
them and then feed glucose. Asymmetri- 
cal deficiency is required for avitaminosis 
to present itself. When there is a com 
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ditioning factor, it obviously calls for 
correction. The pathologic changes that 
have developed after years of mild de- 
ficiency are not going to be corrected by 
removing any factor. It will take months 
and years of therapy and, even then, some 
will be irreversible. 

Dr. Kruse. Deficiencies that have been 
sid to be widespread are not acute but 
are mild and so common as to have been 
considered normal changes. The dividing 
line between health and disease is not 
sharp and the evidence which is so great 
for animals has yet to be accumulated for 
human beings. There are several studies 
showing that the health of the pregnant 
woman and her offspring is improved by 
proper nutrition during pregnancy. Other 
studies of human beings have been made, 
but there must be more studies before the 
marked skepticism of the medical profes- 
sion can be overcome. 

The myopic child should not be denied 
a well-balanced diet supplemented by vita- 
mins and minerals prescribed by the fam- 
ily doctor, but Dr. Yudkin has failed to 
check the advance of myopia with large 
amounts of vitamin D and calcium. 


Question. Discuss Wernicke’s central 
bilateral ophthalmoplegia. 

Dr. JoLLirFe. In this condition there is 
ophthalmoplegia associated with ataxia. 
Ophthalmoplegia, in general, may be due 
to many causes, but this particular syn- 
drome will respond in a few days, and 
at times in hours, to fairly good doses 
of thiamin. The medical recovery will be 
very satisfactory, and there will be im- 
provement in the ophthalmologic picture. 
The acute symptoms of polyneuritis, 
which may also be present, will disappear 
or be relieved. The ataxia is not changed. 


Question. Discuss reversibility of ocu- 
lar pathologic processes in vitamin de- 
ficiencies, 
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Dr. Kruse. Most stages of ocular 
pathologic change are reversible, although 
the reversal may be very slow. However, 
and especially in the end stages, there are 
actual lesions that will not be cleared up. 
For example, in long-standing avitami- 
nosis A there may be destructive ulcera- 
tion, corneal softening, even perforation 
with prolapse of the bulbar contents, and 
these changes are obviously not amenable 
to relief by diet. In general, reversibility 
is rapid in acute, slow in subacute, and 
very slow in chronic cases. 


Question. In what way does organic 
disease bring about nutritional deficiency ? 

Dr. SoLoMon. Examples may be cited 
from some abdominal cases now under 
treatment. A patient with gastrocolic fis- 
tula immediately eliminates, as a bowel 
movement, any food swallowed. A late 
case of periarteritis nodosa, because of 
circulatory impairment of the small in- 
testine, has dysfunction with faulty ab- 
sorption. Such faulty absorption also is 
present for similar reasons in a case of 
lymphoma and of tuberculous adenitis. 
Dr. Joliffe has given other examples in 
discussing conditioning factors. 


Question. Has dystrophy of the cornea 
that occurs during the third decade or 
later any association with general nutri- 
tional disturbances or is it a purely local 
condition ? 

Dr. YupKIN. Dystrophies of the cor- 
nea occurring during the third decade or 
later are not directly associated with gen- 
eral nutritional disturbances nor are they 
a purely local condition. 

The epithelial degenerations involving 
the epithelium and endothelium best rep- 
resented by the epithelial dystrophy of 
Fuchs are not associated with a nutri- 
tional disturbance. The condition is prob- 
ably an endothelial degeneration with 
subsequent epithelial involvement. Three 
cases of epithelial dystrophy of Fuchs 
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were treated with a well-balanced diet and 
large amounts of concentrate of vita- 
min-B complex for nearly four years. The 
vision has become worse and the bullae 
recur more frequently. Nodular and re- 
ticular dystrophies of the cornea are 
usually seen by the ophthalmologist when 
the condition is fairly well established in 
the ocular tissue. Some forms of the 
dystrophy have been recognized as early 
as during puberty. 

The lesions are considered as familial 
and usually involve both eyes. The de- 
posits of hyaline-like material in the su- 
perficial substantia propia may develop 
into a nodular type of Biber, Haab and 
Dimmer, or a _ ring-shaped type of 
Fleischer. There are many case reports 
on ocular dystrophy in the literature, and 
the authors almost unanimously agree that 
no effective treatment has been discov- 
ered, although various suggested measures 
have improved the condition of individual 
patients. The more important etiologic 
factors are evidence of impaired local nu- 
trition and endocrine insufficiency, and 
the dystrophy may have a neurotrophic 
origin. With a better understanding of 
geriatrics, it may be possible that the 
aforementioned dystrophies may prove to 
be the result of some nutritional defi- 
ciency. 

The nodular dystrophy of Salzmann 
has been reported as a noninflammatory 
and slowly progressive condition occur- 
ring in persons previously affected by 
phlyctenular keratitis. This condition 
calls to mind some experience with ocular 
disturbances that are still fresh in our 
memories. What has happened to all the 
cases of phlyctenular keratoconjunctivitis 
that were seen in the clinic annually pre- 
vious to 1929? The doctrine of a well- 
balanced diet supplemented with cod-liver 
oil may be the reason why phlyctenular 
keratoconjunctivitis has almost entirely 
disappeared. 
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Are the fewer cases of interstitial kerg 
titis of syphilitic and tuberculoys peed 
which now appear annually in the cnn 
in this country due to fewer infections . 
to better resistance? In recent years ther 
have appeared case reports wherein ie 
stitial keratitis has been cured more rap 
idly by supplementing a Well-regulate; 
diet with cod-liver oil as an adjunct, sone 
instances wherein large amounts 
vitamin-B complex have accomplished the 
same miraculous repair to tissue, nj 
more recently riboflavin has been giver 
credit for rapid cure of interstitial ker 
titis. 

Leon H. Ehrlich, 
Secretary. 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 
May 21, 1945 
SAMUEL J. MEYER, president 
CLINICAL PROGRAM 


(Presented by the Department of 
Ophthalmology, University 
of Chicago) 


MALIGNANT BILATERAL EXOPHTHALM(S 


Dr. BarBaRA Spiro said that R. $,; 
white man, aged 44 years, was first sees 
on January 22, 1945. In May, 1944, le 
had had a subtotal thyroidectomy es 
where with an uneventful recovery. Abo 
months later he noticed puffines 
and protruding of both eyes, which le 
came progressively worse in spite of the 
ingestion of thyroid extract. Excision 0 
conjunctival tissue had resulted in no i 
provement. 

When seen in the Eye Clinic in cor 
sultation, the patient’s vision was: 0D 
perception of hand movements at I foc 
O.S. 20/30. The Hertel exophthalmon 
eter reading was O.D. 35-36 mm.; 05 
29. The conjunctivas of the right ¢ 
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ame extremely injected and chemotic, 
and the patient was unable to close his 
ids. The cornea was grossly wrinkled 
and granular, completely devoid of epi- 
thelium in the lower half. The fundus 
could not be visualized. The left eye was 
normal except for conjunctival injection ; 
however, it could be closed only by force. 
External ocular movements were almost 
nil in the right eye and were restricted 
to 10 degrees in all directions in the left 
eye. 

A diagnosis of malignant bilateral 
exophthalmos_ with impending perfora- 
tion of the right eye was made. X-ray 
shields were applied for protection and 
l-percent atropine ointment and castor 
oil were applied. 

On January 25, 1945, a Naffziger de- 
compression of the right orbit was per- 
formed in the neuro-surgical department, 
followed by a similar procedure on the 
left orbit 12 days later. Following opera- 
tion, the decrease of exophthalmos and 
chemosis was slow, and the eyes could 
be well closed. The cornea of the right 
eye cleared very slowly. About one week 
following the second operation, high doses 
of thyroid were instituted, which helped 
to decrease the lid edema. X-ray therapy 
to the pituitary was given one month fol- 
lowing operation, The exophthalmometer 
reading was O.D. 18; O.S. 16. The pa- 
tient was discharged about six weeks 
after the second operation. One month 
later, the vision was: O.D. perception of 
hand movements at 3 feet; O.S. 20/16. 
The patient had taken no thyroid extract 
for the past month and the exophthalmos 
was exacerbated, the Hertel reading be- 
ing O.D, 22, O.S. 21. He was advised to 
resume the taking of thyroid extract and 
to continue the local prescription as well 
as to wear tight-fitting goggles at night. 


EARLY MALIGNANT EXOPIITTHALMOS 


Dr. BARBARA Spiro said that Mrs. D. 
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L.., a woman aged 32 years, presented her- 
self at the Eye Clinic on July 5, 1944. 
She had had a subtotal thyroidectomy for 
hyperthyroidism in December, 1943, and 
complained that the eyes were becoming 
more prominent since that time. She was 
taking 0.5 gr. of thyroid daily. Aided 
vision was 20/20 bilaterally; there was 
mild edema of all lids and limitation of 
extraocular movements upward. The Her- 
tel exophthalmometer reading was O.D. 
22, OS. 23. 

X-ray studies of the skull and optic 
foramina showed no pathologic change. 
The exophthalmos slowly became worse. 
In December, 1944, the patient received 
deep X-ray therapy to the pituitary gland 
in addition to thyroid extract by mouth. 
The exophthalmos decreased somewhat 
immediately after irradiation, but in- 
creased subsequently to its former status. 
She continued to receive thyroid therapy, 
and the exophthalmos has remained sta- 
tionary for three months. 


SIDEROSIS OF THE EYEBALL? 


Dr. WILLIAM ROSENBERG that 
L. E. H., a white man, aged 47 years, 
was first seen in the Eye Clinic on April 
16, 1945, complaining of poor vision in 
the left eye and stating that the iris of the 
left eye had become brown. Vision was: 
O.D. 20/16; O.S. perception of hand 
movements at 8 feet, with normal light 
projection, color identification, and ability 
to visualize his vasculature entoptically. 
About 2% years ago he had been struck 
in the eye with a steel foreign body (he 
believes it to have been the right eye, but 
his wife remembers it as the left). Vi- 
sion was reduced to a “faint glow” but 
within a week returned to normal. About 
two months later, he noted central blur- 
ring and haziness of the eye, and his wife 
noted that the iris, previously gray, was 
turning brown. A dull, inconstant throb- 
bing pain developed in the left eye. All 
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signs and symptoms became progressively 
worse, and in the summer of 1944, an 
ophthalmologist was consulted. Under 
treatment the pain and photophobia grad- 
ually decreased, but vision continued to 
decline. General health has been good. 
An X-ray study of the chest six months 
ago was normal. 

On examination, the iris of the left eye 
was chocolate brown in color and muddy. 
The cornea grossly showed brownish pig- 
ment around the limbus. The pupil was 
round and did not react to stimuli, al- 
though no synechiae were present. The 
anterior chamber was shallow. The slit- 
lamp revealed fine brown pigment dis- 
persed throughout all corneal layers, in 
the anterior chamber, over the anterior 
lens, and iris. The lens was dense and 
yellowish, especially nuclear. The right 
eye was normal; visual fields were nor- 
mal. X-ray studies of the chest and skull 
were normal; those of the anterior seg- 
ment revealed no foreign body. 
specimens of the cornea and aqueous were 
stained with potassium-ferrocyanide for 
iron as well as with hematoxylin and 
eosin. These revealed no iron, but many 
fine pigment granules. In consultation, 
the patient saw Dr. Von der Heydt, who 
thought this condition was from a compli- 
cated cataract, not from a foreign body. 
His report stated that there was an imbi- 
bition of the cornea by cell elements which. 
may have been blood derivatives. 


3iopsy 


CONGENITAL CATARACTS AND TLIGH 


MYOPIA 


Dr. WILLIAM ROSENBERG said that FE. 
M., a white girl, aged 12 years, was first 
seen on September 28, 1943, complaining 
of cataracts since birth. Her-aided visual 
acuity was 20/50 in each eye, and she 
was able to read 6-point type with either 
eye. The family history was significant, 
in that her father and three of four sib- 
lings (two males and one female) also 
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as did paternal 
ather and a paternal aunt. A pater. 
uncle was normal and had tear Gal 
children. 

Except for the lens opacities the ox. 
were 
plegia did not improve visual acuity. Bot 
lenses showed a generalized pitt; of 
anterior surfaces, imparting 
appearance. The anterior cortices une 
studded with innumerable, lustrous, crys. 
tallike opacities, most densely packed cen, 
trally. The posterior cortices were sinj. 
larly involved. The fetal-Y nucle} showed 
moderate degrees of opacification, 

No further treatment was suggested, 


The father of this patient, aged 54 
years, was also presented. His complaints 
were similar to those of his daughter ey. 
cept that, in the past four years, his visual 
acuity had diminished to such a degre 
that he was unable to carry on an ew. 
nomic existence. His visual acuity with 
—16.75D. spheres was 3/200 in each eye; 
improvement could not be obtained by re. 


fraction. Both lenses showed 
floriform, hexagonal and __ irregularly 


shaped, singular opacities, most denselj 
aggregated axially in the adult and em 
bryonic nuclei and becoming more spars 
toward the equators. The cortices wer 
clear, and the nuclei had a_ spongelike 
multicysted appearance. Superimposed on 
this, there was moderate senile nuclear 
sclerosis. Visual fields were normal for 
large targets. 

Extraction of the lens of the left eve 
was advised, with a guarded prognosis 
because of the high myopia and flui 
vitreous. On December 28, 1943, a com- 
bined, extracapsular lens extraction wa 
performed. Recovery was uneventful, bu! 
a moderately dense secondary membrane 
remained. A needling was performed 0 
April 1, 1944, and again recovery Wa 
uneventful. One week later the patient re 
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turned, complaining of pain, redness, and 
photophobia. He had a severe iridocy- 
clitis and conjunctivitis, and stated that he 
had returned to work the day following 
surgery and that it was necessary to wipe 
his eyes frequently. Under intensive local 
and foreign-protéin therapy, the iridocy- 
ditis abated, and on May 3, 1944, the 
aided visual acuity was 20/40, and he 
could read newsprint. 

Two weeks later he returned, complain- 
ing of a veillike shadow over the eye that 
had been operated on. Examination re- 
vealed a huge temporal and inferior ret- 
inal detachment, bullous below. Vision 
was 20/100. He was admitted to the hos- 
pital immediately, and four days later a 
microcoagulation operation was _ per- 
formed. Convalescence was stormy, vi- 
sion was reduced to light perception, and 
the eye began to shrinks. Five weeks after 
surgery, the eye was definitely phthisical. 

The patient and his family insisted on 
the extraction of the lens of the right eye 
subsequently and, despite a very guarded 
prognosis, a combined intracapsular ex- 
traction was performed on November 1, 
1944. He developed a mild iridocyclitis 
postoperatively which responded readily 
to local therapy and typhoid-bacilli injec- 
tions. Recovery was thereafter unevent- 
ful. Aided visual acuity with a correction 
of —1.25D. sph. == + 1.25D. cyl. ax. 165° 
is now 20/25, and he can read newsprint 
easily. A prosthesis was fitted to the left 
phthisical bulb. 


CATARACT, ECTOPIA LENTIS 


Dr. WILLIAM RosENBERG said that 
R. R. L., a white man, aged 26 years, 
came to the Eye Clinic on May 8, 1945. 
His unaided vision was O.D. 20/200; 
0.S. 20/70; he could read 4-point type at 
three inches with the left eye and 24-point 
with the right. Glasses were of no aid. 
His present condition had existed since 
birth, and the vision with the right eye 
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had always been poorer than with the left. 
Diagnosis of ectopic lenses and pupils had 
been made by several ophthalmologists, 
and iridectomy of the left eye had been 
suggested. 

The right eye was 5 to 10 degrees diver- 
gent in the primary position, and he fix- 
ated with the left eye. The pupils dilated 
only 2 to 3 mm. eccentrically with cyclo- 
plegics and mydriatics. in the right eye, 
the lens edge could be visualized only 
obliquely so that the entire pupillary space 
was still filled by the lens. In the left, 
there was a l-mm. slit of aphakic pupil- 
lary space nasally; the zonule could be 
seen stretched across this space, through 
which, with a +10D. sph. he could read 
20/50 eccentrically. The fundus of the 
right eye could not be visualized; that of 
the left appeared normal. 

It was felt that an optical iridectomy 
on the right eye would avail nothing, 
whereas it might help on the left, although 
there was a chance of inducing monocular 
diplopia. On the other hand, lens extrac- 
tion with iridectomy might, if uncompli- 
cated, offer a better visual result. The 
right eye was probably amblyopic. It was 
suggested that the right eye be operated 
on first to determine the response to sur- 
gery and, if successful, to contemplate a 
similar procedure on the left eye. 


EcToPIA LENTIS 


Dr. WILLIAM ROSENBERG said _ that 
G. H., a 4%-year-old white girl, was 
brought to the Eye Clinic on February 
3, 1945, at which time visual acuity was 
20/200 in the right eye; 20/100 in the 
left eye. Pregnancy and birth had been 
normal. The present condition was ob- 
served one month after birth. At two 
years of age, it was noted that the eyes 
“glimmered,” and that she held objects 
very close to the left eye to see them. No 
other symptoms were observed except that 
she insisted on bright lights for play, even 
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during the day. Her general health and 
development had otherwise been normal. 

Examination revealed bilaterally ectopic 
lenses. The pupils dilated well under cy- 
cloplegia, and the aphakic portions re- 
fracted approximately +7.00D. sph. <= 
+1.50D. cyl. ax. 90° in each eye. The 
fundi appeared normal. Only very narrow 
aphakic slits were present in the undi- 
lated state. 

Lens surgery was suggested. 


RIGHT LATERAL-RECTUS PARALYSIS IM- 
PROVED BY GIFFORD OPERATION 


Dr. Maurice J. DReEtt said that P. B., 
a boy aged 11 years, was first seen in 
December, 1944, with a history of a fall 
three months previously, with question- 
able momentary loss of consciousness, fol- 
lowed by redness and swelling of the right 
eyelids, after which diplopia and right 
convergence developed. 

The left eye was normal. The right eye 
showed a 15-degree esotropia with in- 
ability to abduct the eye past the mid- 
line ; dilation, irregularity, and poor reac- 
tion of the pupil; anesthesia of the cornea 
with fine, diffuse, superficial staining with 
fluorescein; and anesthesia of the upper 
lid and supraorbital area. Right vision was 
20/100, although it was felt that this was 
at least partly due to inability to fixate 
properly because of the internal-rectus 
spasm. 

The findings of right abducens palsy, 
pupillary disturbance, and partial, fifth- 
nerve involvement were considered trau- 
matic in origin. A temporal shield and 
nail-polish occlusion of the right glass 
were prescribed. When no changes were 
noted after three more months, recession 
of the internal rectus, with attachment of 
the outer halves of the superior and in- 
ferior recti to the external rectus, accord- 
ing to the technique described by Gifford, 
was performed in April, 1945. At present, 
vision with the right eye is 20/25. There 


is 15 to 20 degrees of right abduction 
and fusion is present at 12 degrees of 
convergence. Temporary prisms have 
been ordered. 


RUBEOSIS IRIDIS, BILATERAL 


Dr. Maurice J. Dre vt said that D. P. 
an office worker, aged 48 years, was founj 
to have diabetes of a mild nature two 
years ago, during a medical examination 
which he underwent because of failing 
vision. When first seen in June, 1944, his 
corrected vision was O.D. 20/100; OS 
8/200. Examination revealed severe, }j. 
lateral diabetic retinopathy. The iris oj 
the left eye was atrophic and rubeotic: 
that of the right eye was normal at this 
time. On reéxamination in April, 1945, 
the visual acuity was essentially un- 
changed but the rubeosis of the left eye 
was more advanced, and the iris of the 
right eye now showed very early rubeotic 
change. Tension was normal. With the 
aid of a high plus lens for the right eye 
and an additional hand telescopic attach- 
ment, the patient is just able to read news- 
print at six inches. He has been taking 
lemon juice in an effort to halt the pro- 
gression of the vascular changes. In view 
of the poor prognosis of the progressive 
retinopathy, he has begun the study of 
Braille. 


OPHTHALMIC MIGRAINE 


Dr. Maurice J. Drete said that C. B, 
a woman, aged 24 years, consulted the 
Clinic in January, 1945, with a history 
of pain in the right eye and diminution 
of vision in both eyes since March, 1944. 
Associated with this there have been pho- 
tophobia, considerable watering, and some 
redness of the right eye. Vision O.D. was 
20/200; O.S. 20/40. There was a moder- 
ate ptosis of the right eyelid, and a mild 
ptosis of the left. No corneal sensation 
was felt in the right eye, and there was 
definite hypesthesia of the upper two 
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thirds of the right side of the face 
and tongue, The cornea showed scattered 
fne staining with fluorescein. Field 
studies, skull and optic-foramen X-ray 
studies, routine laboratory procedures, 
and neurologic consultation gave no find- 
ings of significance. An audiogram 
showed bilateral slight hearing loss. 

In view of the right corneal anesthesia, 
glasses with temporal shields were or- 
iol. and an effort was made to control 
the pain with salicylates. The use of X-ray 
therapy to the Gasserian ganglion has 
been considered, but in as much as this 
treatment has been found to aggravate 
the pain almost as frequently as it af- 
fords relief, such therapy has been de- 
ferred thus far. 


HEMORRHAGIC GLAUCOMA AND RUBEOSIS 
IRIDIS 


Dr. Maurice J. DReEvL said that Mr. 
W. C., a man, aged 73 years, was first 
seen one month ago, with a history of 
blurring of vision with the left eye com- 
mencing in August, 1944. Several months 
later the vision with the right eye in the 
nasal part of the field also became blurred. 
There was no pain. Three months ago 
the vision with the right eye became much 
worse, and for two weeks preceding his 
first visit the right eye was extremely 
and constantly painful. Vision was: O.D. 
light perception only; O.S. 20/50, with 
the best correction. The right eye was 
markedly injected, very firm tactily, and 
the cornea was moderately edematous. 
Through the edematous cornea, a dilated, 
atrophic, rubeotic iris was seen. The fun- 
dus could not be seen. In the left eye the 
essential findings were : advanced sclerosis 
of the retinal vessels and degenerative 
macular disease. Tension was O.D. 61 
mm, Hg (Schigtz) ; O.S. 16 mm. Hg. In- 
tensive application of pilocarpine and 
eserine completely relieved the pain in the 
right eye and caused the corneal edema to 


subside, although tension never 
dropped below 35.5 mm. Hg (Schigtz). 

Laboratory investigation, including 
fasting, blood-sugar, and glucose-toler- 
ance tests, revealed nothing of signifi- 
cance other than a mild secondary anemia. 


TOXIC AMBLYOPIA (TOBACCO AND ALCO- 
HOL) 


Dr. Maurice J. Dre tt said that G. S., 
a toolmaker aged 33 years, was first seen 
in August, 1944, with a 3-months’ history 
of progressively lowered vision which had 
reached the point where he was unable to 
continue work. His best vision at the time 
was O.D. 15/200; O.S. 20/100. He had 
been smoking two packages of cigarettes 
and drinking several bottles of beer as 
well as a moderate amount of whiskey 
daily. Field studies revealed a_ typical 
centrocecal scotoma in the right eye and 
a paramacular relative scotoma in the left 
eye. He was placed on massive doses of 
B complex, orally and parenterally, and 
showed no improvement for five months. 
After this time, he began to improve 
slowly so that by February vision was 
O.U. 20/20. In May, vision was: O.U. 
20/16. Field studies still revealed small 
relative scotomas in the papillomacular 
area, but these were shrinking steadily. 
He has been back at work for several 
months. The diagnosis was toxic ambly- 
opia caused by alcohol and tobacco. 


BILATERAL IRITIS DUE TO SARCOIDOSIS 


Dr. C. KerrH Barnes said that Mrs. 
A. S., aged 58 years, has been under ob- 
servation and therapy at the Billings 
Chest Clinic for pulmonary sarcoidosis 
for many years. She has also had a 
chronic, bilateral iritis and keratocon- 
junctivitis which has been studied in the 
Eye Clinic. Because the etiologic studies 
have been negative in all other respects, 
it is believed that the ocular pathologic 
lesions may be attribued to the sarcoidosis. 
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She exhibits rather striking brushlike 
cyclitic membranes of the pupillary 
spaces. The fundi are seen reasonably well 
and show no gross pathologic change. 


EXOPHTHALMOS DUE TO 
METASTASIS OF PULMONARY 
NOMA 


Dr. C. KetrH Barnes said that C. F., 
a white man, aged 40 years, came to the 
Clinic because the left eye had been swol- 
len for four or five weeks. He was seen 
elsewhere in 1932, when bilateral cataract 
was diagnosed. His past history included 
the following items of significance. 
Twenty-five years ago, he had a five-story 
fall and suffered a skull fracture. There 
were no subsequent eye findings. The 
right arm was amputated at that time. He 
was told that he had a spontaneous pneu- 
mothorax two months ago. He had lost 
about 20 pounds in 18 months. He 
coughed frequently. 

The major eye findings, in addition to 
bilateral nuclear cataracts, were as fol- 
lows: The left eyeball was proptosed 9 
mm. forward and 7 mm. downward, with 
adequate lid closure. Left extraocular 
movements were markedly reduced in all 
directions. A firm fixed mass could be 
palpated above the left globe. No bruit 
nor pulsation was present; the mass did 


RETROBULBAR 
CARCI- 


not increase with jugular compression 
nor decrease with carotid compression. 
Through the peripheries of dilated pu- 
pils, the fundi appeared normal except for 
engorgement of the veins and constric- 
tion of the arteries of the retina of the 
left eye. 

Pertinent general findings were: Was- 
sermann test was negative. Skull X-ray 
studies were negative. On the chest film 
there was a uniform, markedly increased 
density involving the whole left side of 
the chest so that even rib shadows could 
barely be made out. The shift of the medi- 
astinum to the left indicated that pul- 
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monary atelectasis, as well as Pleural 


effusion, probably played a part in pro- | 


ducing this picture. A biopsy Specimen has 
not been taken of the orbital mass, but it ‘ 
believed that mitotic figures would be 
demonstrated. 

Robert Von der Heydt 


ROYAL SOCIETY OF MEDICINE | 


SECTION OF OPHTHALMOLOGY 
June 8, 1945 
Mr. P. E. H. Abas, president 


Abstracted by permission from the 


Proceedings of the Royal Society of 
Medicine (Section of Ophthalmology), 
1945, volume 38, number 4, sectional page 
35. 


UNUSUAL INTRAOCULAR FOREIGN BODIES 


Mayor C. Dee SHAPLAND presented | 


two cases showing unusual intraocular 


foreign bodies. 

Case 1. A sergeant was wounded on 
May 28, 1940, by a bullet splash from an 
enemy machine gun on the armored ve- 
hicle in which he was travelling. When 
hit, he saw a flash in front of his face and 
felt pain in his left eye. He was trans- 
ferred to a Casualty Clearing Station, and 
while there was captured by the Germans. 
On July 23, 1940, he was discharged from 
hospital and received no further treat- 
ment during his long period of captivity. 
The patient stated that he had been 
“blind” in his left eye since the injury. 
He was repatriated on May 11, 1945, and 
was first seen by Major Shapland at Mill- 
bank on May 23, 1945. 

The left eye showed a divergent squint 
of some 10 degrees, no active inflamma- 
tory signs, and there was an anterior iritic 
synechia to a perforating, corneal scat 
paracentrally at the 7-o’clock position. 
There were multiple, minute, glistening, 
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metallic fragments on the iris and in the 
‘eis stroma, especially below, where there 
was a ragged, narrow, complete iridec- 
the eye was aphakic with dense 


tomy ; 
and there was no fundus reflex. 


capsule, 
The tension was normal, and vision was 


reduced to perception of light with good 
projection. The right eye showed no ab- 
normality and had standard vision un- 
aided. 

On May 24, 1945, the left eye was put 
up to a giant magnet with a negative 
result, and immediately afterward the an- 
terior synechia was divided with a Zieg- 
ler knife under local anesthesia and, at 
the same time, a capsulotomy was per- 
formed. The eye settled down unevent- 
fully from the operation, and its vision is 
6/12 with correction 
(+12.50D. sph.) 

The interest of this case was the fact 


aphakic 


that the injured eye, déspite the presence 
of multiple nonmagnetic metallic frag- 
ments on and in the iris stroma for five 
years showed no active inflammatory 
signs nor evidence of degeneration result- 
ing from chemical action. The nature of 
the intraocular metal must necessarily be 
a matter of speculation but was presum- 
ably derived from the German machine- 
gun bullet and was, therefore, probably 
a lead-nickel alloy. 

Case 2. A captain, while examining a 
German underground cable by a roadside 
in Normandy, on June 17, 1944, pulled a 
piece of cord, and an explosion occurred. 
He was taken to No. 21 Field Dressing 
Station with multiple wounds of the face 
and hands and injuries to both eyes. 

His face was much pitted and scarred 
from multiple fragments of stone of all 
sizes up to that of a large pea. The 
smaller fragments were quite superficial 
and were constantly being spontaneously 
extruded, the larger ones were deeper and 
were removed later from the mucous sur- 
face of both upper and lower lids, from 


1027 


the plane of the orbicularis oculi in the 
left upper lid and just superficial to bone 
in the right frontal region. 

The right eye showed considerable con- 
junctival and ciliary injection; small par- 
ticles of stone in the sclera some 2 mm. 
from the limbus at the 9-o’clock position ; 
slight superficial corneal scarring; no 
K.P.’s; mydriasis (atropine); fundus 
normal; tension normal; vision 6/24 un- 
aided. On the left side there was very 
considerable blepharospasm and_ photo- 
phobia; the eye showed much conjunc- 
tival and ciliary injection; many minute 
particles of stone embedded in the sclera 
mainly adjacent to the limbus at the 3- 
and the 9-o’clock position; multiple per- 
forating corneal scars; numerous minute 
foreign bodies on and in the iris stroma; 
pupil half dilated and fixed (atropine) 
with a firm posterior synechia at the 12- 
o’clock position ; a traumatic cataract with 
central perforation in the lens capsule and 
lens matter extruding into the anterior 
chamber; a faint reflex with no fundus 
details; tension normal; vision percep- 
tion of light with good projection. 

The right eye was put on 1-percent 
atropine drops twice daily; the left eye 
on l-percent atropine ointment, with hot 
bathings every four hours and penicillin 
drops (500 units /c.c.), two-hourly by 
day. On July 9, 1944, the radiologist re- 
ported that there were no opaque intra- 
orbital foreign bodies in either the right 
or the left eye, and on the same day, the 
left eye gave a negative response to the 
giant magnet. By July 18th, the eyes had 
become sufficiently quiet to allow removal 
of several particles of stone embedded in 
the sclera and episclera of both eyes. 

The right eye was taken off atropine 
on October 1, 1944, but the left eye re- 
mained irritable for many weeks longer 
and at one stage developed fine K.P.’s 
with inflammatory cells in the anterior 
chamber. It became quiet eventually, how- 
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ever, and the patient was discharged from 
the hospital on November 5, 1944, with 
the right eye white, and vision 6/5 un- 
aided. The left eye was quiet, with no 
K.P.’s and normal tension ; the lens, how- 
ever, was almost completely opaque ; and 
vision was sufficient for counting fingers 
at six inches with good projection. 

The interest of this case was the pres- 
ence of multiple particles of stone intra- 
ocularly with the absence of pyogenic in- 
fection. In civil life, in my experience, an 
intraocular foreign body of stone is 
usually rapidly followed by the loss of 
the injured eye from panophthalmitis. 
Presumably the disruptive effect of the 
high explosive was sufficient so to disin- 
tegrate the road stones as to render them 
sterile. The patient received no systemic 
penicillin; but did have a course of sul- 
fadiazine, a total of 20 gm. being given 
between June 22 and 27, 1944. The trau- 
matic cataract in the left eye was needled. 
The eye is now aphakic, and central 
vision with correction is 6/12. The par- 
ticles of stone in the iris stroma appeared 
unchanged, and the eye stood the needling 
quite well. 


MYASTHENIA GRAVIS SHOWING 
RENT MONOCULAR PARALYTIC 
FESTATIONS 


RECUR- 
MANI- 


Mr. StmMon BEHRMAN presented such 
a case in a woman, He said that, except- 
ing for the paralytic phenomena, this pa- 
tient remained throughout the period un- 
der review in excellent health and com- 
plained of no other myasthenic phenom- 
ena. 

General medical, serologic, and neu- 
rologic examinations remained negative, 
apart from the oculomotor paralysis 
which, although subject to fluctuations, 
showed none of the diurnal variations 
characteristic of myasthenia gravis. Blood 
Wassermann reaction and the pupillary 
reactions have remained normal through- 
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out. The paralysis could be relieve 
rapidly and almost completely by diag. 
nostic injection of prostigmine, y 

For treatment, oral administration of 
prostigmine was used. She made an al- 
most complete recovery, and now shows 
only a slight paresis of the left Superior 
rectus muscle. 


E-XOPHTHALMOS FOLLOWING ABRUPT pps. 
CONTINUATION OF 
TION FOR OBESITY 


THYROID M EDICA- 


Mr. S1MoN BEHRMAN presented the 
case of a woman, aged 48 years, who in 
1935, after six months’ treatment, “lef 
off taking thyroid because a sister, who 
was also taking thyroid, became a wreck” 
This patient’s eyes then became proni- 
nent, and she later received deep X-ray 
account of “thyroid 
trouble,” with marked success. She now 
complains that she is putting on weight 
and that there is puffiness under the eyes, 


treatment on 


There is absence of lid retraction; the 
presence of exophthalmos is indicated by 
the exposure of the sclera below the lower 
border of the iris. Some puffiness is 
around both She shows 
obesity, but otherwise her health remains 


present eyes. 
good, and she is able to earn her livel- 
hood as a driver of a delivery van. 
Comment. Administration of thyroxine 
or thyroid extract does not lead to ex- 
ophthalmos, except in a few cases. The 
rarity of this event in man can be gauged 
from the fact that Russell Brain (Lancet, 
1936, v. 1, p. 182) was unable to find 
more than 20 instances in the literature. 
The present case resembles one of those 
included by him in his series. The case 
was originally reported by Stegman in 
1906. After thyroid treatment, the patient 
developed palpitations and this led to the 
discontinuation of treatment. During the 
next few months, tachycardia, tremor, 
diarrhea, and loss of weight became con- 


spicuous, and later exophthalmos ap- 
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condition of the patient im- 


ly following deep X-ray 


proved great 
treatment. 

It would seem that administration of 
thyroid extract in a certain number of pa- 
tients initiates a condition closely 
sembling, if not identical with, exophthal- 
mic goiter. 


EXOPHTHALMOS AND ENDOCRINE  DIS- 


TURBANCE 

Dr. W. RusseLt Brain opened the 
discussion on the subject. He said that the 
syndrome which he has called exophthal- 
mic ophthalmoplegia is characterized by 
exophthalmos, external ophthalmoplegia; 
chemosis, swelling of the eyelids, and, in 
severe cases, papilledema. The puzzling 
feature in its etiology is that such a clini- 
cal picture may be associated with (1) 
thyrotoxicosis, (2) myxedema, or (3) a 
normal state of thyroid function. Two 
conflicting solutions of this problem have 
been proposed by British workers, Mul- 
vany (1944) believes that there are really 
two forms of exophthalmos, which he 
calls thyrotoxic and thyrotropic exoph- 
thalmos. In his view, not only is their 
mode of production different, but the ac- 
companying ophthalmoplegia is of dif- 
ferent origin in the two forms. He at- 
tributes thyrotoxic exophthalmos to con- 
traction of the orbital smooth muscles 
secondary to sympathicotonia, and the 
ophthalmoplegia to a myopathic condition 
of the ocular muscles, swelling of which 
causes the exophthalmos, 

Rundle and Pochin (1944), on the 
other hand, maintain that exophthalmos 
in Graves’s disease is due to an increase 
in bulk of the retrodcular tissues. They 
claim to have shown that this increase is 
due to fat and is greatest in the eye 
muscles, in which the average fat content 
was doubled in a series of 17 thyrotoxic 
Further, Rundle and Wilson 
(1944) state the bulging of the eyelids 


cases, 
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associated with severe exophthalmos is 
not due to edema of the palpebral tissues, 
but to protrusion of the orbital fat in- 
creased in bulk. The same authors (1944) 
have carefully measured the ocular move- 
ments in cases of thyrotoxicosis and in 
patients with postthyroidectomy exoph- 
thalmos. In the former group, weakness 
of ocular movement is both less frequent 
and less severe than in the latter, but they 
believe it differs only in severity and not 
in kind. They note that in thyrotoxicosis, 
ophthalmoplegia may sometimes occur 
without exophthalmos, and they seem to 
attribute it to, or at any rate correlate it 
with, the increased fat content of the ocu- 
lar muscles, They believe, then, that there 
is no difference in kind between the two 
forms, merely noting that there is an in- 
verse relationship between thyrotoxicosis 
and ophthalmoplegia in Graves’s disease. 
They propose to distinguish two forms 
of Graves’s disease, an ophthalmic form 
without thyrotoxicosis, and a thyrotoxic 
form. 

Clearly this view is unsatisfactory, for 
if the ophthalmoplegia is due to increased 
fat caused by the thyrotoxicosis, what can 
be the cause of it in the nonthyrotoxic 
cases? Either in both groups there is some 
common cause which is not thyrotoxi- 
cosis, or there are two causes—thyrotoxi- 
cosis in one group and something else in 
the other. 

There is no considerable evidence in 
favor of thyrotoxic exophthalmos and 
ophthalmoplegia, however thyrotoxicosis 
may operate. In addition to the work I 
have quoted, there is some evidence that 
exophthalmos may be produced by the ad- 
ministration of thyroid extract and dis- 
appear on its withdrawal (Brain, 1936). 
There is also the improvement in both ex- 
ophthalmos and ophthalmoplegia which 
sometimes follows thyroidectomy, or the 
administration of thiouracil. But neither 
exophthalmos nor ophthalmoplegia is 
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usually severe in thyrotoxicosis, except, 
perhaps in older patients. 

What is the evidence for thyrotrop- 
ic exophthalmos and ophthalmoplegia ? 
There is a considerable volume of experi- 
mental work which shows that exophthal- 
mos can be produced in guinea pigs by 
the thyrotropic hormone of the pituitary. 
Recent work has shown that this is due to 
edema of the orbital tissues (Smelser, 
1943; Pochin, 1944); and Aird (1940) 
has reported histologic changes in the 
ocular muscles of the experimental ani- 
mal similar to those found in exophthal- 
mic ophthalmoplegia in man, This, of 
course, does not prove that exophthalmic 
ophthalmoplegia occurring in the absence 
of thyrotoxicosis is due to a thyrotropic 
hormone of the pituitary, but it does seem 
to be established that that hormone can 
produce a similar picture in animals and 
does so by means of orbital changes dis- 
tinct from those obtaining in thyrotoxico- 
sis. There is thus, in animals at least, and 
probably in man, evidence favoring both 
thyrotoxic and thyrotropic exophthalmic 
ophthalmoplegia. The failure to distin- 
guish different causes for what appears to 
be the same ocular disturbance would ex- 
plain some apparently conflicting results 
of treatment. Thiouracil or thyroidec- 
tomy would benefit the patient with the 
thyrotoxic form, though both can help 
to cause the syndrome in another way. 
Thyroid extract could hardly improve the 
patient already thyrotoxic but might well 
help one whose exophthalmos was asso- 
ciated with myxedema or rapid gain in 
weight ; while either ovarian or testicular 
or thyroid extract might improve the ex- 
ophthalmos due to the thyrotropic hor- 
mone, by inhibiting the production of this 
hormone by the pituitary. 

Dr. Brain also said that since he had 
published an earlier paper (1937), he had 
seen 30 more cases, making 61 in all. The 
sexes are equally affected, and the av- 
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erage age is 50. Out of 61 cases, the cop. 
dition followed thyroidectomy in only |] 
and thiouracil in 1. In the postthyroider. 
tomy group, males are affected at least 
four times as often as females. Since fe 
males get hyperthyroidism 9 times 
often as males, males are 36 times more 
likely than females to get exophthalmic 
ophthalmoplegia after thyroidectomy fo, 
thyrotoxicosis. This striking sex. dif. 
ference seems to favor an endocrine fac- 
tor in etiology rather than mere increas. 
in weight or myxedema. 

For treatment, Dr. Brain said that he 
had chiefly used estrin for both sexes 
The results are mostly disappointing 
occasionally very good. Most patients im. 
prove up to a point. He had increased the 
dose up to 20 mg. of stilbestrol daily ip 


some cases. 


EXOPHTHALMIC OPHTHALMOPLEGIA AND 
ITS RELATION TO THYROTOXICOSIS 


Pror. IDA MANN gave a paper on this 
subject which has been published in the 
Journal (June, 1946). 

Discussion. Dr. S. 


said that he would like for a moment to 


Leonard Simpson 


depart from a close view of the end- 
results of illness, and urge how very 
much might be done by a prophylactic 
psychiatric approach to the problem. 
Anxiety and shock play an etiologic part 
both in thyrotoxicosis and in exophthal- 
mic ophthalmoplegia. This is also true of 
duodenal ulcer, effort syndrome (D. A. 
H.) and some forms of hypertension, 
from which it appears that the nature of 
the derangement depends very much upon 
which organs or tissues of an individual 
are susceptible to the stimuli which come 
from the hypothalamus and perhaps from 
the pituitary. Are we not looking at the 
end-results of a psychogenic-hypothale- 
mic syndrome? 

Experimental evidence indicated that 
the thyrotropic hormone alone produced 
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exophthalmos, and although thyroxine 
might augment this effect, he did not be- 
lieve that thyroxine alone could produce 
exophthalmos in man as distinct from lid 
retraction. Theoretically, withdrawal of 
thyroxine could, as a release phenome- 
non, produce the secretion of thyrotropic 
hormone, but he had seen many hundreds 
of cases of people who had had very large 
doses of thyroxine, producing sweating 
and tachycardia, and he had never him- 
self seen—although a few cases had been 
reported—exophthalmos of any severity 
produced by thyroxine alone, 

Concerning the group which Dr. Brain 
had separated, one must remember that the 
ophthalmoplegia was not necessarily pres- 
ent in the early part of the syndrome, so 
that there was a gradual transition from 
exophthalmos to exophthalmic ophthal- 
moplegia. The group looked different, 
the age was different, and the sex inci- 
dence (predominantly male) was differ- 
ent. 

He would suggest the 
theory: If it was accepted that the pitui- 
tary thyrotropic hormone produced ex- 
ophthalmos, both in Graves’s disease and 
ophthalmoplegic 


following 


in the exophthalmic 
group, in the latter the thyroid was in- 
capable of responding to the thyrotropic 
hormone. This was not improbable on 
clinical grounds. First of all, there was 
the age of the patients to be taken into 
consideration—about 50 years—and _al- 
though one could get Graves’s disease in 
old people, it was much rarer ; then, again, 
the bulk of the cases was in men, in 
whom the thyroid was much less labile 
than in women. The theory could be put 
to the test by injecting these people with 
thyrotropic hormone, and seeing if a 
raising of the basal-metabolism rate was 
induced. The theory certainly appezred 
to apply to that type of exophthalmic 
ophthalmoplegia which followed exten- 
sive thyroidectomy, and which was as- 


sociated with a low metabolic rate. 

It was recognized clinically that toxic 
adenoma as distinct from Graves’s 
disease was associated with minimal eye 
change, and rarely recurred after thy- 
roidectomy. The reason for that would 
be that in the toxic adenomas it was not 
the thyrotropic hormone that was operat- 
ing, but the primary activity of the thy- 
roid gland. This was quite comparable 
with other endocrine diseases. Thus one 
might have either a single nonrecurrent 
cystic ovary, or multiple cystic ovaries 
which regenerated after one ovary had 
been removed and part of the other. The 
same held good for the adrenal glands. 

He thought that testosterone was more 
logical for use in men than estradiol, 
which was more logical in women, Tes- 
tosterone was as likely to inhibit the pitui- 
tary as was estradiol, and massive estra- 
diol therapy was associated with reten- 
tion of fluid. Neither hormones nor deep 
pituitary radiation could produce satis- 
factory results where irreversible second- 
ary changes had taken place in the orbit. 

Mr. E. E. Pochin referred to some 
of the quantitative data that he had ob- 
tained with Mr. Rundle. They had ex- 
amined a series of 17 cases of thyrotoxi- 
cosis coming to necropsy, including 6 
diagnosed as having exophthalmos, and 
had made a complete removal and analy- 
sis of the orbital contents. Where present, 
the exophthalmos had been of the simple 
type common in Graves’s disease and not 
the so-called “malignant” or severe form. 

It was found that the bulk of the orbital 
tissues was increased by an amount cor- 
responding to the displacement of the 
eye observed in these cases, The increase 
was due to an excess of fat in the orbital 
structures, affecting particularly the 
skeletal eye muscles in which this ether- 
extract component was more _ than 
doubled. It was of significance that this 
change in the eye muscles was found in 
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15 of the 17 cases and not merely in those 
with exophthalmos. 

In the light of these findings, what was 
the probable relationship between simple 
and “malignant” exophthalmos? It has 
now been shown that in simple exophthal- 
mos, orbital tissues and particularly mus- 
cles were increased in bulk. In addition 
the careful work of Rundle and Wilson 
on ophthalmoplegia in thyrotoxic sub- 
jects, which his own measurements fully 
supported, showed limitation of ocular 
movement also to be frequent in simple 
exophthalmos. It thus appeared that each 
of these phenomena occurred in mild de- 
gree in mild or simple exophthalmos, and 
more severely in severe or “malignant” 
exophthalmos. Was “malignant” exoph- 
thalmos merely a more advanced, and sec- 


ondarily complicated stage of simple 
exophthalmos ? 
He would suggest one hypothesis 


which was very far from being proved 
but which might provoke investigation. 
It was possible that, as orbital-tissue bulk 
increased in simple exophthalmos, a stage 
of severity was reached at which the 
vascular drainage of the orbit was me- 
chanically impeded, The added orbital 
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bulk then started the rapid progre 


Ssion of 
malignant exophthalmos with its severe 
protrusion, clinical evidence of conges 


tions, and post-mortem findings of edema 
and later fibrosis. On this view it seemed 
likely that any rapid gain in body Weight, 
such as might follow thyroidectomy, 
could in an exophthalmic subject incre. 

the bulk of orbital 
to tip the scale and precipitate the - 
gressive changes of “malignant” €Xxoph- 
thalmos. 

Prof. Ida Mann said that orbital de. 
compression had not been done in any oj 
her series (see the June, 1946, issue of 
this Journal). She knew that Mulvany 
had stated that if one had to deal with 
the malignant type one must perform 
Naffziger’s operation to save the eye, byt 
she thought she had shown that tarsor- 
rhaphy plus the administration of thyroid 
extract did save the eye without this 
Orbital decompression was, of course, a 
grave operation whereas _tarsorrhaphy 
was not; in any case, with proper endo. 
crine treatment the condition should sub- 
side, and the large mutilating operation 
of removing the orbital roof should not 
be necessary. 


Dr. Donap J. Lyte, 904 Carew Tower, CINCINNATI 2, OHIO. 
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THE 1946 SPRING OPHTHALMIC 
MEETINGS 

Many noteworthy events occurred dur- 
ing the delightful concentrated dose of 
ophthalmic and general meetings held in 
San Francisco from June 26th to July 
sth, to make this a most enjoyable and 
fruitful occasion. The very lovely and 
unique city of San Francisco put on its 
most heavenly weather, for the sky was 
unreasonably blue, the sun was always 
there, and fog was conspicuous by its 


by a short trolley strike, surrounding the 
visitor and native alike. Our San Fran- 
cisco colleagues combined remarkable ef- 
ficiency with hard work in their local 
committees with pleasurable and gracious 
hospitality. Many ex-medical officers at- 
tended their first post-war meetings and 
were obviously hungry for the varied 
ophthalmic fare spread before them. It 
was good to have them back with us once 
more. The chief leaven or ferment was 
the presence of Sir Stewart and Lady 


absence. There was an aura of relaxation, Duke-Elder of London. Sir Stewart, 
peace, and good fellowship, accentuated fresh from Northwestern University 
1033 
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where he had just received the honorary 
degree of Doctor of Science, radiated 
bouncing energy and friendly good nature. 
Gracious Lady Duke-Elder quickly won 
the affection of all of us and of our own 
ladies, too. They were guests of honor of 
the American Opthalmological Society, 
which presented Sir Stewart, on June 
27th, with the Howe medal for distin- 
guished service to ophthalmology and 
elected him to honorary membership, The 
American Medical Association likewise 
made him an honorary member, and the 
for Research in Ophthal- 
mology went one step better and elected 
both of them to honorary memberships, 


Association 


for Lady Duke-Elder is an ophthalmolo- 
gist of distinction in her own right. All 
of these and 
modestly received and unanimously ap- 
plauded. It is unnecessary to add that Sir 
Stewart and his Lady were the hit of the 
whole show, and all of us had many op- 
portunities to meet and get to know these 
delightful people whom we now feel to be 


honors were graciously 


truly one of us. 

The American Ophthalmological So- 
ciety opened the events on June 25th. 
The scientific program was, on the whole, 
excellent and thought provoking. It is 
always difficult to single out the outstand- 
ing papers of this Society. The program 
offered much variety so that individual 
interests were well satisfied. The paper 
by Atkinson and Von Sollmann on “Mer- 
cury in the lens ;” by Haden on the “De- 
velopment of ectodermal framework of 
the optic nerve ;” by McLean and Bram- 
bel on “Dicumarol and rutin in retinal 
vascular disorders,” and by Berke on 
“Tenotomy of the superior oblique muscle 
within its sheath,’ seemed to this reporter 
to be particularly meritorious. Sir Stewart 
gave as his address a brilliant philosophi- 
cal discussion of “Ophthalmology during 
the war, and in the future” that closed 
with the thought-provoking remark that 
it is up to the United States to keep the 
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ophthalmology alight unti] Cus 
Britain and the European continent hay. 
a breathing spell in which to recover, ws 
event that may require several] decades 
The idea behind Parker Heath’s p 


‘Ophthalmic assistance at 


Professional 
level,’ promoting the idea of ophthalmic 
technicians, trained at the university level 
and by medical teachers, was unanimous) 
approved by the Society. This somewhg 
revolutionary and certainly evolutionar, 
concept, if carried out, will prove to bea 
great boon to the ophthalmologist charged 
with the responsibility of professional eye 
care to the people, to industry, and to 
the Armed Forces. 

John W. Burke of Washington, DC. 
was elected president, Henry C. Haden 
of Houston, vice president, and Walter 
S. Atkinson of Watertown, N.Y., secre- 
tary and treasurer. Eighty-five members 
and 99 guests registered. The next meet- 
ing will be in Hot Springs, June 4, 5, 6, 
1947. 

On Tuesday, July 2d, the Association 
for Research in Ophthalmology held its 
15th Scientific Meeting. As is customary 
eight papers of research nature were pre- 
sented. The program was excellent and 
well received. The field of ophthalmic re- 
search is rapidly growing, and the Asso- 
ciation is gradually coming into its own, 
although its growth is hampered to som 
extent by the fact that so few nonmedica 
research workers in ophthalmology havi 
joined, although they are entitled to be 
long and are assured of a hearty welcom 
by all members. Efforts should be made 
to enroll these individuals who are s 
necessary to ophthalmology and encour 
age them to take an active part in the 
guidance of this Association. 

The Section on Ophthalmology of the 
American Medical Association held ts 
scientific sessions in the mornings of Jul 
3d and 4th, and combined with the Sec 
tion on Nervous and Mental Diseases 0 
July 5th as a joint session; 225 member 
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were registered. Under the very able 
direction of its chairman, I rederick C. 
Cordes of San Francisco, the Section 
gram contained many papers of note 


pre 
The chairman’s address on 


and value. Ol 
“Ophthalmology’s postwar _responsibili- 
ties and opportunities” discussed the 
urgent problem of postgraduate training 
in ophthalmology and contained many 
constructive ideas. The guest of honor of 
the Section was Vice-Admiral Ross T. 
McIntire (MC) U.S.N., whose blue and 
brass uniform gave a scintillating color 
to the platform for the short time that 
he remained with the Section. The title 
of his paper “The role of ophthalmology 


in the Navy during wartimes” does not 
cover the full scope of his address, for 
the future of ophthalmology in the Navy 
was, in the opinion of this editor, the 
most important part of his talk. Admiral 
McIntire blamed what shortcomings oph- 
thalmology in the Navy incurred upon 
poorly trained ophthalmic surgeons. He 
did not touch, of course, on the failure 
of the Navy personnel office to place the 
well-trained ophthalmologists in strategic 
positions where they could do the most 
good. Nor did he mention the fact that 
there was no consulting ophthalmologist 
in the Bureau of Medicine or Surgery 
of the Navy, who might have been of 
great assistance in the very great difficulty 
of proper assignment. But the future of 
ophthalmology in the Navy, if Admiral 
MclIntire’s schemes are fulfilled, should 
be particularly bright and encouraging to 
our great and important specialty without 
which neither the Army nor Navy Medi- 
cal Corps can carry out their obligations 
for the proper professional care of the 
sick and wounded. 

The scientific program was unusually 
good, especially when one considers the 
difficulties of assembling a program under 
these postwar conditions. There were 
several new ideas presented. Swan’s 
paper on “Esotropia following occlusion” 


focused attention on a condition that can 
be both annoying and embarrassing; 
Chandler’s paper on a “Neglected cause 
of secondary glaucoma in eyes in which 
the lens is absent or dislocated” brought 
out a new thought; namely, that aphakic 
glaucoma may be due to a block between 
the posterior and anterior chambers. He 
showed pretty conclusively that iridec- 
tomy or iris transfixion cures this trouble. 
Barkan’s paper on “Congenital glaucoma” 
gave impressive evidence that the opera- 
tion of goniotomy which he devised, is of 
great value and is probably here to stay. 
Kuhn’s paper on “Industrial ophthal- 
mology” outlined the overwhelming field 
of work in this specialty and focused our 
attention on the problem of answering 
the increasing clamor of Industry for 
ophthalmic help. The other papers like- 
wise deserve to be singled out for men- 
tion, but space does not permit. The able 
secretary of the Section did a commend- 
able job in presenting to us such a splen- 
did menu of ophthalmic fare. 

The moving-picture program contained 
several items of ophthalmic interest and 
was well attended. 

The Section was represented in the 
scientific exhibits by five noteworthy ex- 
hibits. Lack of space prevented more 
being shown. The splendid exhibit of 
A. D. Ruedemann of Cleveland, Ohio, on 
“A permanent plastic eye” was awarded 
one of the few gold medals (Class I) by 
the American Medical Association for 
originality and excellence of presentation. 
This award, so richly deserved, is a mat- 
ter of great satisfaction to the Section. 

The Section without a dissenting voice 
or vote adopted a resolution declaring it 
ethical for a doctor of medicine to lecture 
to or instruct nonmedical groups or in- 
dividuals on matters that are pertinent to 
the prevention of blindness or important 
to the visual health and welfare of the 
people. 

It was a matter of great regret to all 
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members of the Section that its vice-chair- 
man, Grady Clay of Atlanta, was un- 
able to be present because of illness. A 
message of affection, esteem, and sor- 
row was Officially sent to Dr. Clay by the 
Section. 

The officers elected for the 1947 Ses- 
sion were Derrick Vail, Chicago, chair- 
man; Warren D. Horner, San Francisco, 
vice-chairman, and Trygve Gundersen, 
Boston, assistant secretary. Dr. Robert 
Masters, Indianapolis, continues as secre- 
tary. The next meeting will be held in 
Atlantic City, N.J., on June 8th and will 
celebrate the 100th anniversary of the 
founding of the American Medical As- 
sociation. It promises to be a gala event 
and a magnificent performance. 

Derrick Vail. 


THEORIES CONCERNING 
MYOPIA 

In the garden of ophthalmic science 
the problem of the causation of myopia 
is a hardy perennial. Whether presented 
before specialists or general physicians, 
the subject usually draws an audience, It 
is also a fertile field for editorial com- 
ment! 

For many years the belief that close 
work or study was largely responsible for 
the production of myopia held almost un- 
disputed sway. The more recent tendency, 
however, has been to regard refractive 
errors as dependent chiefly upon heredity. 
This point of view has greatly modified 
our attitude toward the myopic school 
child. The late Harrison Butler, promi- 
nent English writer on refraction, felt 
that the near-work theory had caused 
considerable injustice to myopes, whose 
ocular defect had often prevented their 
holding scholarships or becoming teach- 
ers. Sorsby considers nearsightedness as 
a problem in biology, and interprets low 
and medium myopia as a “nonpathologic 
and nonpathogenic variation.” 

In a recent paper, Lindner (Klinische 
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Medizin, Vienna, 1946, part 1) writes ' 
a very stalwart adherent of the View thay 
close work plays a most significant part 
in development of myopia. He rigorously 
decries the tendency of recent handbooks 
especially those dealing with heredity, tp 
explain lengthening of the eyeball in my. 
opia as due, not to stretching, but to th 
hereditary influence of growth. 

Unfortunately for all the disputants 
and especially for those who are disposed 
to be dogmatic as to the influence of nes; 
work upon the development of myopia, 
the bases for discussion are so relative) 
obscure, and hereditary and _ envirop. 
mental influences so complicated, that fing 
and infallible scientific conclusions are 
well-nigh impossible. In spite of a certain 
German ruler now probably defunct, al 
civilized peoples of the world have under. 
gone so much hybridization as greatly to 
complicate the study of their heredity. 
The more confused the mongrel’s descent 
the more difficult its analysis. 

An attempt to study the problem ina 
primitive people that has undergone very 
little mixture with other races was made 
some years ago by Stig Holm (see eii- 
American Journal of Ophthal- 
mology, 1938, volume 21, page 680) 
Holm’s material was found among the 
inhabitants of Gaboon, French Equatorial 
Africa, who belong to one of the mos 
ancient strains of the Negro race. These 
natives showed tendencies in ocular te- 
fraction, from childhood to old age, mor 
or less parallel with those found among 
the civilized nations of the world. On 
the whole, the refractive variations wert 
less conspicuous than among civilized 


torial, 


communities. 

Generally speaking, hybridization makes 
for variability in the descendants. Accort- 
ing to the anthropologists Keith and Bolk, 
primitive peoples display a quality called 
“infantilism,” as opposed to the quality of 
“progressivity” which accompanies the 
mixing of breeds. High myopia and other 
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extreme refractive errors are explained 
by certain authors including Holm as 
representing morbid or exaggerated mani- 
festations of the “progressive quality of 
variability. 

Lindner has developed his own ana- 
tomic explanation for the scleral stretch- 
ing found in association with marked 
degrees of myopia. Obviously, this stretch- 
ing does not depend upon increased ten- 
sion of the eyeball. But it has frequently 
been blamed upon yielding of the sclera 
to normal ocular pressure, a yielding 
which becomes greater as we approach 
the macular region. How, asks Lindner, 
does this thinning process develop? 

Heine is quoted as having shown, by 
anatomic study in high unilateral myopia, 
that the much larger, highly myopic, eye 
contained a smaller mass of scleral tissue 
than the normal eye. Lindner points to 
the frequency with which, in the areas of 
greater scleral stretching, there may be 
seen so-called “varnish cracks,” corres- 
ponding to breaks in the lamina vitrea, 
analogous to the gaps associated with 
stretching of Descemet’s membrane. 

Connective tissue, says Lindner fur- 
ther, is softened by inflammation, being 
digested by ferments arising partly from 
the blood serum and partly from the 
white blood cells. This process, he argues, 
may develop from simple congestion with- 
out inflammation, by reason of the toxic 
effect of carbonic-acid gas, aided by a 
certain amount of blood serum exuded 
from the capillaries. The process would 
be further emphasized by any damage to 
the capillaries. 

Lindner is disposed to believe that in 
high myopia not attributable to excessive 
retinal labor, there is a deficiency in 
amount of nutrient protection of the 
macular region, and of the retina gener- 
ally, normally furnished by the densely 
packed capillary network of the chorio- 
capillaris. He admits that even in very 
high myopia the retina of the macular 


region shows very little stretching, but 
explains greater stretching in the pe- 
riphery on the ground of a lesser capacity 
for resistance there! 

Lindner’s complicated theory calls for 
one qualifying explanation after another. 
He explains the lower incidence of my- 
opia in the United States on the ground 
that school study is less exacting among 
American children, But, he says, we in 
the United States have a greater incidence 
of late myopia, on account of greater in- 
tensity of study in college. He quotes 
from Nowak the record of a family in 
which both parents, immigrated from 
Europe, were high myopes but their nine 
children showed no myopia; yet, ignoring 
the caprices of heredity, he is disposed to 
explain this record on the basis of modi- 
fied conditions of living and study in the 
United States! 

One wonders what happens to the nu- 
trient control of the choriocapillaris in 
those numerous cases of high myopia in 
vigorous and well-built American high- 
school children addicted to swimming and 
other sports, and living in country towns 
under excellent climatic and nutritional 
conditions. 

In considering the problem of myopia, 
it may be well to assume that not the 
single element of heredity, not nutrition 
alone, not the influence merely of study 
or other close work, but all three factors 
jointly and in varying degree, may be 
responsible for the anomalous optical 
measurements of myopic eyes. The great- 
est practical benefits are likely to be de- 
rived from consideration of every detail 
presented by the individual patient. 


W. H. Crisp. 


WILMER RESIDENTS 
ASSOCIATION MEETING 
The fifth clinical meeting of the Resi- 
dents Association of the Wilmer Insti- 


tute was held in Baltimore, in the Wilmer 
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Institute of the Johns Hopkins Hospital, 
on April 25th to 27th. 

This Residents Association 
posed solely of the men who have held the 
position of Resident Ophthalmologist in 
the Johns Hopkins Hospital. The Wilmer 
Institute was founded in 1925 when the 
first Resident Ophthalmologist was ap- 
pointed. There are now 21 men who have 
held this position. It represents the final 
appointment of five resident years’ serv- 
ice on the Institute staff, beginning as a 
House Officer, and progressing through 


is com- 


junior and senior Assistant Residences 
until the Resident is finally selected for 
appointment from his group. The Resi- 
dents Association therefore represents a 
cross section of activities of the Wilmer 
Institute from its founding to the present 
time. 

The Association was organized as such 
in 1937, when the first formal meeting 
was held. The original purpose of the 
meeting was to provide an opportunity 
for reunion of Residents and other alumni 
of the Institute and to present to them a 
review of the various activities of the 
Institute during the preceding year. To 
this end the meetings are partly social 
and partly scientific. At the first meeting, 
a few ophthalmologists from neighboring 
cities were invited as guests of the Resi- 
dents Association. The number of such 
guests increased each year, until the meet- 
ings were suspended during the war. The 
recent fifth meeting is the first one held 
since 1941. Twenty of the 21 members of 
the Residents Association were present, 
together with a number of other alumni, 
old Assistant Residents and Internes, and 
approximately one hundred out-of-town 
guest ophthalmologists. 

The scientific program was held Thurs- 
day and Friday, mornings and afternoons, 
and on Saturday morning. Luncheons 
were served in the library of the Wilmer 
Institute. A general buffet supper was 
held Thursday night, and various in- 
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formal dinners were held Friday evening 
After the adjournment of the Meeting 
the Residents’ dinner was held Saturday 
night. 

The scientific program consisted 
papers presented by the staff of Wilme 
Institute and by former Residents. The 
Thursday morning program consisted of 
a paper on the present status and Value of 
retrobulbar alcohol injections by p; 
Maumenee; a study of contusion injuries 
of the eye by Dr. B. L. Rones, bases 
chiefly on material in the Army Medic 
Museum collected during the recent war: 
a paper on the ocular signs of subdural 
hematoma by Dr. Frank Walsh; a repor 
by Dr. Samuel McPherson on the results 
of cyclodialysis operations which js jp 
print by the American Journal of Opb- 
thalmology. The morning program wa 
closed by a moving-picture demonstration 
by Dr. 
operations. Thursday afternoon's pro- 
gram was a presentation by Dr. Woods of 


S. Guyton on various ptosis 


the paper by Dr. Chesney and him on an 
immunologic theory for the pathogenesis 
of interstitial keratitis, based on their ex- 
perimental work of the last six years and 
recently published in the Journal of Ex. 
perimental Medicine and the American 
Journal of Ophthalmology. This was fol: 
lowed by a symposium of three papers on 
irradiation therapy with the beta rays oi 
radium and experimental work on the 
effect of these rays on the ocular tissues 
A portion of this work will be presented 
at the forthcoming Academy Meeting 
The session was closed with a clinical 
pathologic conference presented by Drs 
Hoffman and J. S. Friedenwald. The Fr: 
day program consisted of papers on mus 
cle surgery by Drs. Angus L. McLean 
and John M. McLean; a very interesting 
paper by Dr. Townley Paton on the cor 
neal-transplant operation and the Eye 
Bank in New York; a second paper by 
Dr. Woods on focal infection ; and closed 
with Dr, Friedenwald’s presentation 4 
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the Gifford Memorial Lecture of the in- 
terpretation of retinal vascular lesions, 
recently delivered in Chicago and as yet 
unpublished. The afternoon program con- 
sisted of papers by Dr. Snell on scleral 
disease associated with rheumatoid ar- 
thritis in which he showed present in the 
same eye the different pathologic pictures 
commonly associated with scleromalacia 
perforans and mesial scleral dehiscence ; 
by Dr. Maumenee, detailing his further 
investigations on the relationship of the 
virus of epidemic keratoconjunctivitis to 
the virus of herpes simplex ; by Dr. FE. L. 
Burky on Brucellosis; and a paper by 
Dr. I. S. Haas on recent developments 
on prostheses for ophthalmology. Then 
as sequel to this paper, Dr. Cutler re- 
ported the developments in this field on 
his service at the Dibble General Hospital, 
and gave a moving-picture exhibit of his 
recently developed technique and _star- 
tling brilliant results. The session closed 
with a paper by Dr. Guyton on decom- 
pression of the orbit, which is in press 
for the forthcoming number of “Sur- 
gery,’ which is to be the memorial 
number for the late Dr. Walter Dandy, 
whose recent tragic death is mourned by 
all ophthalmologists and surgeons alike. 
The concluding session on Saturday 
morning consisted of an interesting re- 
port by Dr. Randolph, former consultant 
in ophthalmology in the Surgeon General’s 
office, on the organization of ophthalmol- 
ogy during the past war. This was fol- 
lowed by a paper by Drs. Owens and 
Hughes on the complications of cataract 
extraction, which was presented at the 
recent meeting of the A.M.A., and by 
a report by Dr. Fred M. Reese on 
corneal changes caused by atabrine. Dr. 
Wm. F, Hughes then gave a report of 
his investigations on chemical burns of 
the eyes, a portion of the research on 
vesicant injuries by war gases in the 
Wilmer Institute sponsored by the Office 
of Scientific Research and Development 
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under the direction of Dr. Friedenwald. 
Dr. Burky gave a paper on sensitivity 
to lens protein and to staphylococcus 
toxin, on the synergistic antigenetic ac- 
tion of toxin in stepping up the weak 
antigenic action of lens protein. The pro- 
gram was closed with papers by Dr. 
Samuel A. Talbot and Dr. Fred Crescitelli 
on experimental work on ocular neuro- 
physiology and a spectacular exhibit of 
the method of plotting a cortical map of 
the retina by retinal stimulation and pick- 
ing up the cortical response with a 
cathode-ray oscillograph. 

It is hoped that these meetings will 
hereafter continue as an annual affair, 
although the limits of space and the num- 
ber of guests may in the future necessi- 
tate moving the actual meeting from the 
Wilmer Institute to a larger lecture hall 
in the Johns Hopkins Hospital. 
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JAMES WATSON WHITE 
1876-1946 


Dr. James Watson White died May 15, 
1946, after a brief illness at the Moun- 
tainside Hospital, Montclair, New Jer- 
sey, in his 70th year. 

He was born in New Hamburg, New 
York, July 3, 1876, the son of Richard 
Watson and Sarah Celina Myers White. 

After graduating from Mount Beacon 
Military Academy, Beacon, New York, 
he taught school in his native Dutchess 
County for five years. In 1905 he received 
his M.D. degree from Albany Medical 
College and was in general practice from 
1905 to 1913. 

Dr. White became associated with Dr. 
Alexander Duane in 1914 and remained 
with him until the latter’s death in 1926. 
The knowledge and understanding of the 
extraocular-muscle anomalies that this 
association offered were soon expressed 
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in Dr. White’s authoritative discourses 
on the subject. It was with keen interest 
and an investigative mind that he con- 
tinued with this important work and be- 
came an international authority on the 
subject. While Dr. White contributed 
many important and original observations 
in his lectures and writings (among 


which is the “Recession of the inferior 
oblique”), teaching was his greatest love. 

For the past 25 years he had spent 
much of his time in collecting and devis- 
ing teaching material and in organizing 
and actively teaching courses on the sub- 
ject of ocular-muscle anomalies in vari- 
ous medical societies, hospitals, and at 
his office. He gave freely of his time and 
knowledge, carrying on an extensive cor- 
respondence with his students and col- 
leagues, as a follow-up on their work 
with him. He presented this difficult sub- 
ject in such a vital and understandable 
manner, that the demand for his work 
was difficult to fill. It was almost solely 
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through his efforts that the importa 
contributions of both Dr. Duane and 
White on ocular-motor anomalies becane 
of practical use to many ophthalmologis. 

He was a sincere and truly great clini 
cian and teacher, sparing no effort to hely 
the individual student. His now fami; 
“Dr. White’s Diagnostic Card” Was 
originally designed to clarify the diagnos 
tic position of the eyes to a single men, 
ber of a relatively large class. To gy 
dents he was practical, patient, and cop. 
siderate and showed an appreciation oj 
their need and an ability and willingness 
to help. He had the insight and broaj 
comprehensive viewpoint of a great hy. 
manitarian, 

Dr. White had been on the staff of the 
New York Post Graduate Medical School 
and Hospital since 1919, was Associate 
Professor of Clinical Ophthalmology 4 
the Medical School from 1934-1938 anj 
Professor of Clinical Ophthalmolog 
Executive Officer of the Medical School 
Department of Ophthalmology, and D;- 


rector of the hospital’s service of Oph 


thalmology from 1939 until his death 


The _ school 


vanced courses under him. 


He was consultant at Roosevelt Hos 
pital, New York, Brooklyn Eye and Ez 
Hospital, Brooklyn, New York, Mow: 


tainside Hospital, Montclair, New Jerse 
Essex County Contagious Disease Ho 
pital, Belleville, New Jersey, and th 
Newark Eye and Ear Hospital, Newark 


New Jersey. He was attending surge 


at the Herman Knapp Memorial Hospit 


from 1914-1933 and former consultant 


the Vanderbilt Clinic and Sloan Hospiti 
in New York. 


Dr. White was active in numerous met 
ical societies, was always vitally inter 


ested in scientific programs, and thor 
oughly enjoyed the association of his ¢ 


leagues. He was a member of the Amer: 


is affiliated with Columbia 
University. Many specialists took af: 
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can Medical Association, New York 
State and County Medical Society, New 
York Academy of Medicine, American 
Ophthalmological Society, | American 
Academy of Ophthalmology and Oto- 
laryngology, New York Ophthalmologi- 
cal Society, and Orange Clinical Society, 
Orange, New Jersey. He was chairman 
of the Ophthalmological Section, Medical 
Society of the State of New York in 
1925: chairman of the Ophthalmological 
Section of the New York Academy of 
Medicine in 1938 and 1939. 

As a person, Dr. White was consider- 
ate, generous, friendly, and possessed a 
fascinating wit and sense of humor. He 
had a unique and natural approach to peo- 
ple that was immediately disarming and 
was loved by all who knew him. In the 
clinics or at his office, the observer never 
ceased to wonder at the ease with which 
he immediately gained the affection and 
cooperation of children. 

His interests and hobbies were many 
and varied. Perhaps the most important 
to him was fishing, usually in the vicinity 
of his summer home in the Thousand Is- 
lands, on the St. Lawrence River, that he 
loved so much. 

Not only ophthalmologists, but all who 
had the privilege of his friendship have 
suffered a great loss in the death of Dr. 
James Watson White. 

He is survived by his widow, Mrs. 
Margaret McClellan White, a daughter, 
Miss Betty White, and a sister, Miss 
Mary D. White. 


CASSIUS D. WESCOTT 
1861-1946 

Dr. Cassius D. Wescott was born in 
Salisbury Center, New York, May 25, 
1861, and died in Chicago on May 6, 
1946. He received his early education in 
the Chicago public schools and graduated 
from Rush Medical College in 1883. Be- 
coming interested in ophthalmology a few 
years after graduation, he gave up general 
practice in 1894 to come under the pre- 
ceptorship of E. L. Holmes until the 
latter’s death. 

Dr. Wescott organized the first course 
in practical refraction at Rush Medical 
College. While he had a large surgical 
practice, in his latter years he became 
interested in the study of the fundus in 
its relation to the general health, especially 
of his older patients. His interest in the 
study of ametropia and the phorias con- 
sumed the greater part of his time during 
the last 10 years of his life. 

As a teacher, both of his students and 
the younger men who came to him as 
assistants, he was dynamic and, at times, 
dramatic. If he demanded much of those 
who were associated with him in the 
hospitals, clinic, or office it was always 
evident that he drove himself at a greater 
pace. 

He was honored by being chosen presi- 
dent of the Chicago Ophthalmological 
Society, chairman of the Section of Oph- 
thalmology of the American Medical As- 
sociation, president of the American Oph- 
thalmological Society, and president of 
the Institute of Medicine of Chicago. 
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1. General methods of diagnosis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and _ color 
vision 

4. Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 
aqueous humor 

8. Glaucoma and ocular tension 

9. Crystalline lens 


1 
GENERAL METHODS OF DIAGNOSIS 

Allen, L., and O’Brien, C. S. Gonios- 
copy simplified by a contact prism. 
Arch. of Ophth., 1945, v. 34, Nov.-Dec., 
pp. 413-414. 

The authors describe a plastic prism 
for gonioscopy supported by a specu- 
lum and adjusted by a small plastic 
handle. The portion of the prism that 
touches the eye is shaped to conform to 
the corneal curvature. A small film of 
methyl cellulose solution or of a saline 
solution separates the cornea from the 
prism surface. With the instrument in- 
serted, the patient is seated before the 
slitltamp, and observations are made 
with the biomicroscope. The slitlamp 
is used for illumination. Different areas 
are examined by having the patient 
move the eye or by shifting the position 
of the prism with the handle. More 
than one fourth of the circumference of 
the chamber angle is visible with the 
prism in any one position. With experi- 
ence it will be found that the entire ex- 
amination time will correspond roughly 
to that needed for other examinations 
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Abstracts are classified under the divisions listed below, which broadly correspond to the 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not a 
of the headings will necessarily be found in any one issue of the Journal. 


ali 


CLASSIFICATION 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

3. Eyeball and orbit 

4, Eyelids and lacrimal apparatus 

5. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and histon 

19. Anatomy, embryology, and comparatiy, 
ophthalmology 


with the slitlamp. None of the eyes 


examined showed any injury from the | 


procedure. The prism has been left on 
the normal eye for as long as 20 min. 
utes without disturbance of the tissues 
and without apparent discomfort to the 
patient. John Long. 


Apin, K. The method and clinical 
significance of quantitative light-sense 
perimetry with Maggiore’s projection 
perimeter. Klin. M. f. Augenh., 1943 
v. 109, March-April, p. 220. 

Qualitative perimetry emphasizes the 
testing of the color sense of the retina 
which differs considerably in different 
parts of the retina. Quantitative perin- 
etry is'carried out only with colorless 
objects. It can be applied in two differ 
ent ways: (1) the size of the test ob- 
jects may be diminished step by ste 
while the distance between the object 
and eye remains the same, (2) the size 
of the object may remain unchanged 
while the distance is gradually i 
creased. With this method the retina 
function is tested in a given area with 
an object that is just visible in that 
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area. Because of technical difficulties 
a combination of both procedures is 
ysually used, For testing of the func- 
tion of the retinal center Bjerrum’s 
screen is very useful but not for testing 
of the retinal periphery. Maggiore’s 
projection perimeter (Zeiss) meets the 
requirements better than a combina- 
tion of common perimeters and Bjer- 
rum’s screen, The fundamental object 
of quantitative perimetry is to provide 
such differences in the size of the target 
at a given distance that a series of con- 
centric isopters is obtained. In this 
way each retinal area is tested with the 
smallest visible stimulus in order to de- 
tect minimal disturbances of the retinal 
function. In order to get uniform test 
conditions examinations were carried 
out in a dark room illuminated only by 
indirect lights to pravide uniformity of 
the contrast between object and per- 
imeter. Shadowing of the perimeter 
arc has been eliminated. The projec- 
tion perimeter permits rapid diminu- 
tion of the object, and diminution of 
the contrast between object and _ per- 
imeter arc. Whereas the ordinary pro- 
cedure of perimetry often does not 
show any typical changes in such con- 
ditions as glaucoma, characteristic de- 
fects can be found by the use of the 
method outlined herein. For practical 
purposes this method of testing the 
retinal function can be highly recom- 
mended. Some case histories and a 
number of visual fields serve as illus- 
trations of the text. (References. ) 


F. Nelson. 


Klinger, Max. Ophthalmologic ex- 
amination in cranial trauma. Ophthal- 
mologica, 1945, v. 109, April-May, pp. 
236-258, 

The author emphasizes the impor- 
tance of a thorough and systematic 
ophthalmologic examination after cra- 


nial trauma, describes the different 
methods of investigation, and discusses 
the relations between the eye findings 
and the late pathologic consequences 
of the injuries. Changes of the external 
and internal eye muscles, variations in 
the retinal arterial pressure, decrease 
in corneal sensitivity, variations in visu- 
al acuity, fields, adaptations and color 
sense, often make it possible to confirm 
the organic origin of symptoms after 
brain injury and to localize a lesion in 
the mesencephalon, symptoms which 
often were considered functional and 
neurotic. 

This essay is intended as a guide. 
The individual steps of the ophthal- 
mologic study of a patient with a 
head injury are described in detail and 
their importance discussed. A plan is 
suggested which is based on extensive 
experience. Stages of the ophthalmo- 
logic examination are listed as follows: 

1. History: general and ocular com- 
plaints with especial emphasis on diplo- 
pia and fatigability. 

2. Examination of the anterior seg- 
ment, particularly the pupillary reac- 
tions. 

3. The disc, the retinal vessels, and 
the retinal arterial pressure. 

4. Visual function, including visual 
acuity, accommodation, fusion, stereo- 
scopic vision and color sense. 

5. The motility, with patient stand- 
ing and sitting (this is essential for 
testing the equilibrium) and analysis 
of nystagmus, 

6. Extramacular visual function: 
perimetry and campimetry. 


Alice R. Deutsch. 


Osorio, L. A. The fundus oculi in 
young children. Rev. Brasileira de Oft., 
1946, v. 4, March, pp. 234-271. 

This 35-page article is a general 
survey of the subject, and its many 
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headings and subheadings include the 
following: technique of examination, 
retinal hemorrhages in the course of 
pachymeningitis of the newborn, infan- 
tile changes in the optic nerve, various 
abiotic defects, pseudoatrophy, changes 
due to parasitic infection or intoxica- 
tion or to hereditary lues, anemias, 
gliomas and pseudotumors, and con- 
genital anomalies. (Bibliography.) 
W. H. Crisp. 


Smith, S. W. Visual signs in diag- 
nosis. Canadian Med. Assoc. Jour., 
1946, v. 54, Jan., p. 10. 

The author stresses the importance 
of careful observation and the recog- 
nition of classical signs of disease. The 
eye signs that he mentions are the 
ptosis of myasthenia gravis, the 
exophthalmos of Graves’s disease, the 
collapsed eyeballs of diabetes mellitus, 
the unequal pupils of parasyphilis, and 
the absence of the temporal portion of 
the eyebrows in hypothyroidism. 

Francis M. Crage. 


Welt, Milton. A clinical study of the 
relation of the size of Mariotte’s blind 
spot and the angioscotomas to retinal 
arterial hypertension. (Presentation of 
a portable campimeter.) Ophthalmolo- 
gica, 1945, v. 109, Feb.-March, pp. 137- 
158. 

The author reviews the history, ad- 
vantages, and possibilities of campim- 
etry. Angioscotometry is only a 
more detailed and refined technique of 
Bjerrum’s original method; its aim is 
to outline the blind spot and the con- 
tiguous vascular shadows. The tracing 
of the whole vascular tree is a long and 
painstaking task, and usually of no 
practical importance. It is indispensable 
to outline the size of the blind spot and 
the origin of the main vessels. The test 
target must be very small so that the 


patient can easily recognize its 4. 
direction perpendicular to the marpin 
of the scotoma. 

Evans showed that the angioscotoma 
is not caused by an engorgement of 
vessels but by an increased filling oj 
the perivascular spaces. These spaces 
are closely connected with the peri- 
neural spaces of the retina, the spinal 
fluid, and the vitreous humor. Their 
size depends on the intravascular pres- 
sure, the permeability of the vessel 
walls, on the intraocular pressure, and 
the spinal pressure. If the perivascular 
spaces are engorged, the nutrition of the 
rods and cones will suffer, and so they 
become less sensitive to the specific 
stimulation ; therefore any enlargement 
of the angioscotomas might be caused 
by increased intraocular pressure, in- 
creased intracranial pressure, venous 
stasis, or toxic conditions of the vessel 
walls which increase their permeability, 
The angioscotoma is usually wedge 
shaped, with the tip toward the blind 
spot, but variations are not uncommon. 
Neurogenic scotomas, whose tip is on 
the fixation point, are invariable in 
form, for this phenomenon is dependent 
on the course of the nervefibers. 

The author reports his findings in 
detail in normal subjects and in indi- 
viduals who have hypotension of the 
retinal arteries, or hypertension of the 
retinal arteries, and patients who have 
cardiac insufficiencies and hypertension 
of the retinal arteries with and without 
general hypertension. He gives a de- 
tailed list of the physiologic and patho- 
logic factors which may have a bearing 
on the size of the blind spot and the 
angioscotoma, discusses the theoretical 
implications, and generously quotes the 
opinions recorded in the literature. 

He concludes that a direct relation- 
ship exists between the size of the blind 
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spot and of the angioscotomas and the 
relative arterial pressure in the retina. 
Their size normally is diminished in a 
relative hypotension of the retinal 
arteries, but patients with cardiac in- 
sufficiency or brain injury do not follow 
this rule. In retinal hypertension the 
blind spot is enlarged. If the general 
hypertension is in concordance with 
the retinal arterial tension, the blind 
spot and the angioscotomas are normal 
but increase with the failing circulation. 
Other investigators considered the 
arterial pressure of the retina or the ab- 
normal functions of the lymph channels 
as of subsidiary importance. Therefore, 
the author pays especial attention to 
these factors, which he thinks are es- 
sential. (18 figures, references.) 
Alice R. Deutsch. 


Yasuna, E. R. Hysterical amblyopia, 
its differentiation from malingering. 
Amer. Jour. Ophth., 1946, v. 29, May, 
pp. 570-578. (See Section 3, Physiologic 
optics, refraction, and color vision.) 


2 
THERAPEUTICS AND OPERATIONS 


Antoine, R., Legroux, R., and Strick- 
er, P. A case of severe quinine amblyo- 
pia. Arch. d’Opht., 1945, v. 5, no. 3, p. 
349. (See Section 11, Optic nerve and 
toxic amblyopias. ) 


Bab, Werner. Syntropan as a mydri- 
atic. Amer. Jour. Ophth., 1946, v. 29, 
June, pp. 728-730. 


Bietti, G. B. Penicillin in ophthal- 
mology. Policlinico, 1945, v. 52, nos. 
6-9, p. 1-127. 

Experience with 110 patients, treated 
with penicillin and a knowledge gained 
from the literature justify the author in 
presenting his conclusions in an ex- 
haustive but valuable article. 

The various organisms that are sen- 


sitive to penicillin and the ocular dis- 
eases that are benefited by this sub- 
stance are enumerated. Methods of ad- 
ministration, dosage, and unfavorable 


reactions are considered. 
Eugene M. Blake. 


Calvo, Angel. The practice of anes- 
thesia in ophthalmic surgery. Bol. del 
Hosp. Oft. de Nuestra Sefiora de la 
Luz, 1946, v. 3, Jan.-April, pp. 147-149. 

A brief discussion of ocular anes- 
thesia as used among the war wounded 
at Oxford, England, and also in the 
Hospital de Nuestra Sefiora de la Luz 
in Mexico City. W. H. Crisp. 


Dobrzynski, N. A new method for 
ocular ionization. Ophthalmologica, 
1945, v. 109, April-May, pp. 259-265. 

The ionization of the conjunctiva has 
been unsatisfactory because the ap- 
pliances can only be used for lesions of 
the cornea. Because iontophoresis can 
be an important factor in the treatment 
of trachoma the author has devised a 
new apparatus by means of which the 
entire conjunctiva may be treated. 

The apparatus consists of three 
parts: a blepharostat, the container for 
this therapeutic agent, and the elec- 
trode. The blepharostat not only ele- 
vates the lids but also lifts them from 
the eyeball so that the fluid has access 
to the entire membrane. The container 
is a cylinder of glass with a round su- 
perior and an ovoid inferior opening, 
the edges of which are curved like 
those of an eyecup. The diameter of 
the inferior opening is so large that it 
leans on the orbital margins and also 
on the inferior branch of the blephoro- 
stat. In this way any compression of 
the eyeball is avoided. The electrode 
hangs on the superior margin of the 
container. (3 figures, references.) 

Alice R. Deutsch. 
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Fox, S. A. A new type of surgical 
peg. Amer. Jour. Ophth., 1946, v. 29, 
May, pp. 586-587. (1 figure.) 


Geis. Disintegration of cocaine. Klin. 
M. f. Augenh., 1943, v. 109, Jan.-Feb., 
p. 104. 

Geis observed that cocaine-hydro- 
chloride solutions, even if freshly pre- 
pared and not sterilized by heat, some- 
times caused great irritation and even 
chemosis of the conjunctiva after in- 
stillation, like dionin. It is assumed that 
the drug had been kept too long in the 
pharmacy and that it had disintegrated 
into methyl alcohol, benzoic acid, and 
I-exgonin. The author suggests that 
cocaine might be entirely eliminated 
from the list of anesthetics in eye sur- 
gery. More stable substances such as 
pontocaine or novocaine could be sub- 
stituted. I’, Nelson. 


Hallett, J. W., and Pittler, S. Indi- 
vidually made acrylic moist-chamber 
spectacles and pinhole glasses. Amer. 
Jour. Ophth., 1946, v. 29, June, pp. 725- 
728. (3 figures.) 


Knight, H. C., and Schachat, W. S. 
Hyperpyrexia in treatment of ocular 
conditions due to syphilis. Arch. of 
Ophth., 1946, v. 35, March, pp. 271-279. 

The authors report 35 cases of syph- 
ilis of the eye in which specific anti- 
syphilitic chemotherapy, the usual local 
ophthalmic therapeutic measures, and 
the Kettering Hypertherm were em- 
ployed. 

Of 19 cases of syphilitic atrophy of 
the optic nerve, improvement resulted 
in four, or 21 percent; clinical progres- 
sion of symptoms was arrested in seven, 
or 37 percent, and in six, or 32 percent, 
the disease either continued to pro- 
gress or had its onset during Ketter- 
ing Hypertherm treatment used in con- 
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junction with other (standard) Methods 
of therapy. 

In the treatment of syphilitic cho. 
roiditis, this method of artificially te 
duced fever therapy is valuable, par 
ticularly so when the lesions are fresh 
It was employed in six patients wh 
had acute choroiditis; there was de- 
cided improvement in four, or 67 per- 
cent, and in the other two old quiescent 
lesions were present. 

The method is especially valuabje 
when employed in the treatment of the 
form of acute iritis that is associated 
with secondary syphilis and it affords 
a rapid form of treatment of this cond- 
tion. Six cases of this type appeared in 
this series, and in each excellent thera- 
peutic results were obtained. 

The method is definitely beneficial 
in the treatment of syphilitic intersti- 
tial keratitis, and it is most helpful in 
alleviating the severe pain and photo- 
phobia which are often associated with 
R. W. Danielson. 


this condition. 


Leopold, I. H., and Nichols, A. 
Intraocular penetration of streptomycin 
following systemic and local adminis- 
tration. Arch. of Ophth., 1946, v. 35, 
Jan., pp. 33-38. 

A single intravenous or intramuscv- 
lar injection of 10,000 units of strepto- 
mycin per kilogram of body weight pro- 
duced detectable concentrations of 
streptomycin in the conjunctiva, sclera, 
extraocular muscles, and aqueous 
humor of the normal rabbit eye. 

The concentrations in these tissues 
were increased by raising the systemic 
dose to 100,000 units per kilogram of 
body weight. With the larger systemic 
dose, streptomycin also appeared in the 
cornea, vitreous, chorioretinal tissue, 
and optic nerve of the normal rabbit 
eye. 

Concentrations of streptomycin in 
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secondary aqueous humor were greatly 
‘ncreased over those in primary aqueous 
humor after streptomycin had been 
systemically administered, indicating 
selective action on inflamed areas. 

Local administration of a solution of 
streptomycin containing either 5,000 or 
30,000 units per cubic centimeter of iso- 
tonic solution of sodium chloride or of 
an ointment containing 5,000 units per 
gram of base failed to enter the aqueous 
humor of the rabbit eye with a normal 
cornea. However, both the solution and 
the ointment readily entered the 
aqueous humor of the rabbit eye with 
a partially abraded cornea. 

High concentrations of streptomycin 
were noted in the aqueous humor of 
normal rabbit eyes after iontophoresis 
with a solution of streptomycin con- 
taining 5,000 units per cubic centimeter 
of an isotonic solution of sodium 
chloride for three minutes. 

Methods of administration and doses 
for therapeutic purposes are suggested 
on the basis of these studies. 


R. W. Danielson. 


Mann, Ida. A new synthetic myd- 
riatic. Brit. Jour. Ophth., 1946, v. 30, 
Jan., p. 8. 

In a series of 58 patients, Mann pre- 
sents the results of her experience in 
the use of a new synthetic mydriatic, 
dimethylaminoethyl benzilate etho- 
chloride. She believes that it is a valu- 
able substitute for the atropinelike 
drugs. It was used in four groups of 
patients: (1) as a mydriatic and cyclo- 
plegic for routine study and refrac- 
tions; (2) for treatment of diseases for 
which atropine is generally used ; (3) as 
a substitute for atropine when that drug 
was generally toxic; (4) in patients 
known to be sensitive to atropine and 
hyoscine and who had allergic eczema. 
It was shown to be equal or superior to 


homatropine and hyoscine and suitable 
as a substitute for atropine. 
Morris Kaplan. 


Moreu, Angel. The arsenoxides in 
the treatment of ocular syphilis. Arch. 
de la Soc. Oft. Hisp.-Amer., 1945, v. 5, 
March, pp. 157-163. 

The author discusses various aspects 
of the superiority of the arsenoxides, 
as typified by mapharsen, over salvarsan 
and neosalvarsan in the treatment of 
syphilis. After injection salvarsan must 
be converted to arsenoxide which is the 
active spirillicide. Arsenoxide is ten 
times less toxic in curative doses than 
are salvarsan and neosalvarsan. Nitri- 
toid crises and liver damage do not 
occur with arsenoxide. The possibility 
of kidney damage, however, remains. 
Dosage and method of administration 
in 26 patients with ocular syphilis is 
given. J. Wesley McKinney. 


Murphey, P. J., and Schlossberg, L. 
Eye replacement by acrylic maxillo- 
facial prosthesis. The Military Surgeon, 
1945, v. 96, June, p. 469. 

The various steps in the preparation 
of a prosthesis of acrylic material are 
described. Such prostheses have the fol- 
lowing advantages: the natural con- 
tours of the face are restored; better 
matching of color is possible; stimula- 
tion of orbital tissues occurs by contact 
with the prosthesis ; the acrylic material 
is only slightly susceptible to etching 
and can be repolished easily; the 
prosthesis is resistant to breakage. A 
number of pictures of the process of 
manufacture are included. 


Robert N. Shaffer. 


Riddell, W. J. B. Clinical trial of a 
synthetic mydriatic. Brit. Jour. Ophth., 
1946, v. 30, Jan., p. 1. 


Dimethylaminoethyl benzilate etho- 
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chloride is a promising synthetic 
mydriatic. In tests in which it was com- 
pared with atropine and with homat- 
ropine and cocaine for its mydriatic 
and cycloplegic action it proved to be 
an efficient substitute for homatropine 
but was neither so rapid nor so pro- 
longed in action as atropine. There 
were no signs of sensitivity to it in 
those patients known to be sensitive 
to atropine. Two drops of a 1-percent 
solution were used. Morris Kaplan. 


Roth, R. J. Detergents or wetting 
agents. Amer. Jour. Ophth., 1946, v. 29, 
June, pp. 717-720. (2 figures, refer- 
ences.) 


Ruedemann, A. D., and Glasser, Otto. 
Beta radiation in ophthalmology. Cleve- 
land Clinic Quart., 1946, v. 13, April, p. 
104. 

Beta radiation has been used by the 
authors in the treatment of corneal 
scars, recurrent pterygia, symblephar- 
on and in a variety of lid conditions, in- 
cluding vernal catarrh, lid allergies, 
and papillomata. Stubborn chronic 
conjunctivitis and severe keratocon- 
junctivitis have responded well to this 
form of irradiation therapy. 

A glass tube with radon in a small 
metal container provides the source of 
the beta emanations. This cylinder is 
applied to the cornea or lid, after topical 
anesthesia, at the end of a 35 cm. han- 
dle. There is only a 3-percent emission 
of the more deeply penetrating gamma 
rays. The lack of penetrability of the 
beta rays is demonstrated by the fact 
that superficial corneal scars responded 
better than more deeply situated opaci- 
ties. In each instance, the reaction time 
was 14 to 21 days. The average number 
of treatments, for corneal scars, was 
seven. 3enjamin Milder. 
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Rycroft, B. W. Sub-conjunctiya Den. 
icillin and intraocular infection, Bri 
Jour. Opth., 1945, v. 29, Oct, Pp. SOI. 
511. 

A survey of experimental evidene 
regarding the route of administration , 
penicillin is given, and the following 
conclusions are summarized. 

Direct intravenous injections of pen: 
icillin are the most effective means ,j 
obtaining high concentrations and by. 
teriostasis in the vitreous. A Single ip. 
jection of purified penicillin does jit 
harm and will control incipient infer. 
tion by susceptible organisms if give 
within 12 hours, and will maintain by. 
teriostasis for at least 24 hours. Muli. 
ple injections cause serious intraoculy 
damage. Local applications of droy 
or ointment will not pass penicillin ing 
the aqueous in normal eyes but doy 
where the cornea is inflamed or tray. 
matized. Iontophoresis, constant cor. 
neal baths, and subconjunctival injec 
tions will maintain bacteriostatic level 
in the aqueous, especially in the pres 
ence of inflammation. Intramuscular 
and intravitreous injections of peni- 
cillin do not produce bacteriostatic con- 
centrations in the aqueous or vitreous 
and will not control experimental ir- 
flammation caused by organisms sus 
ceptable to penicillin. 

Ten cases are reported in which sub 
conjunctival injections of sodium peni 
cillin in normal saline were made it 
hopelessly blind eyes which were to 
removed. To prove that penicillin ca 
reach the interior of the human eyei 
bacteriostatic amounts after subcot- 
junctival injections, aspiration of the 
media was carried out after certal 
intervals of time, and the amount 0 
penicillin present in the aqueous atl 
vitreous was assayed. It was found thi! 
penicillin penetrated to the aqueot 
humor in seven of eight eyes after a 
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f 15 minutes. Assay of the 
arried out in six eyes of 


interval 0 
vitreous was C ‘ 
which three showed bacteriostasis after 
45 minutes. All amounts of penicillin 
detected in the aqueous or vitreous 
after subconjunctival injections were 
above bacteriostatic level. 
Subconjunctival injections of 4,000 
Oxford units of sodium penicillin will 
produce bacteriostasis of susceptible 
organisms in the aqueous humor of the 
human eye within half an hour of injec- 
tion. It is probable that this occurs 
later in the vitreous humor and is likely 
to remain for at least 24 hours. Sub- 
conjunctival injection is a_ practical 
method of causing penicillin to reach 
the interior of the eye, and the earlier 
the injections are made, the better the 
results. Large doses should be em- 
ployed not only because of the slow 
rate of diffusion but. also to avoid the 
risk of producing penicillin resistance. 
(Bibliography.) Edna M. Reynolds. 


Sorsby, Arnold. Penicillin in ophthal- 
mology. Brit. Jour. Ophth., 1945, v. 29, 
Oct., pp. 511-536. 

A complete review of the literature 
on the tolerance of the various ocular 
tissues for penicillin and the concentra- 
tion of penicillin in the ocular tissues 
after various methods of administration 
is given. The literature regarding the 
use of penicillin in experimental infec- 
tions and in clinical infections is also 
reviewed. 

The marked difference in the sensi- 
tivity of different organisms to peni- 
cillin makes it seem that dosage is 
determined as much by the causal 
organism as by the patient’s tolerance. 

It has been established that high 
concentrations of the penicillin in cur- 
rent clinical use are not without 
deleterious effects on the cornea. Drops 
in a concentration of 2,500 units per 
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cubic centimeter are generally well 
tolerated. Subconjunctival injections of 
500 to 600 units in 0.5 c.c. of water are 
well tolerated and can be repeated daily 
without much discomfort. Injections of 
200 units of penicillin in 0.25 c.c. of 
isotonic saline solution into the anterior 
chamber is as much as it is justifiable 
to give. Injections into the vitreous are 
badly borne in dosages over 100 units. 

There is lack of evidence that peni- 
cillin injected intramuscularly reaches 
the interior of the eye, but local use of 
penicillin by corneal bath, ionization, 
and subconjunctival injection give high 
concentrations of penicillin in the an- 
terior segment of the eye. Experimental 
evidence does not indicate that these 
methods give any adequate concentra- 
tion in the interior of the eye. 

In the presence of corneal abrasion or 
ulcer, penicillin penetrates readily 
through the cornea into the anterior 
chamber. Intravitreal injection of peni- 
cillin in a grossly infected vitreous is 
justifiable, although experiments on the 
normal eye indicate that intravitreal 
injection must be practiced with ex- 
treme caution. 

All the common causal organisms of 
ophthalmia neonatorum respond to the 
administration of penicillin in concen- 
trations of 2,500 units per cubic centi- 
meter. In blepharitis, paints containing 
1,000 units per cubic centimeter are 
adequate. 

Penicillin may soon replace the 
sulfonamides in treatment of the ex- 
ternal infections of the eye. Systemic 
injection of the drug is not indicated, 
since it does not pass the blood-aqueous 
barrier and does not affect acute intra- 
ocular infections. 

Clinical experience with penicillin in 
the treatment of trachoma is as yet too 
limited to permit any statement as to 
its value. It is generally assumed that 
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penicillin is ineffective against virus 
infections. 

The use of penicillin in syphilitic in- 
fections of the eye would appear to be 
theoretically possible. (Bibliography. ) 

Edna M. Reynolds. 


Scheie, H. G., and Hodes, P. J. Injec- 
tion of oxygen into Tenon’s capsule. 
Arch, of Ophth., 1946, v. 35, Jan., 
pp. 13-14. (See Section 16, Injuries.) 


Thiel, R. Testing and preservation of 
cutting qualities of surgical instru- 
ments. Klin. M. f. Augenh., 1943, v. 
109, Jan.-Feb., p. 89. 

The customary methods of testing 
surgical instruments by cutting a hair 
or a membrane tightly stretched over a 
drum, are not satisfactory because such 
procedures are apt to damage the cut- 
ting edge. Thiel examines such instru- 
ments under a microscope instead, The 
sharpness of the point and the uniform 
configuration of the cutting edge as 
seen with strong magnifications give 
better evidence of the usefulness of the 
instrument, although it does not reveal 
much about the quality of the material. 
For the preservation of the sharpness 
of the cutting edge the methods of 
sterilization are of utmost importance. 
Sterilization in 95-percent alcohol fol- 
lowed by five seconds in live steam 
yielded the most disastrous results, 
whereas sterilization in hot air for 40 
minutes never damaged the instrument 
noticeably. In order to avoid mechani- 
cal and chemical damage of the blade 
after use, it is kept in a specially con- 
structed U-shaped metal holder. Dam- 
age of the blade through touch is prac- 
tically impossible. Each instrument is 
kept and sterilized in its individual 
holder. After use the blade is never 
touched but is rinsed with normal 
saline solution and alcohol or ether to 


remove all traces of water. Then the 
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instrument is immersed in 


4 Solution of 
bone oil in ether, leaving a fine 


oil 
film on its surface which protects 
absolutely from the influence of hoses 
air. To remove this film it is sufficient 
to dip the instrument in ether for ; 
moment before it is used for another 


operation. F, Nelson, 


3 
PHYSIOLOGIC OPTICS, REFRACTIOY 
AND COLOR VISION 

Bietti, G. B., and Scano, A. A study 
of the retinal circulation in the “black. 
out” of aviators. Soc. Oft. Ital., 1943 
v. 3, pp. 1-23. 

The authors studied the retinal cir- 
culation experimentally with the Zeiss 
endoscope while in flight and confirm 
the opinion that “black-out” is the re- 
sult of a disturbance of the relationship 
between intraocular pressure, pressure 
in the retinal arterioles and capillaries, 
and endocranial pressure. Normally, 
arterial pressure is higher than retinal 
pressure, which, in turn, is greater than 
endocranial pressure. In flying head- 
first, retinal pressure becomes higher 
than arterial or endocranial. In col- 
lapse, the arterial pressure falls below 
the endocranial, and in the latter two 
conditions vision may be lost, owing to 
failure of retinal circulation. 

Similar symptoms were produced on 
the ground by means of varying pres- 
sure upon the globe. (7 illustrations. 

Eugene M. Blake 


Cowan, A. Ocular imagery. Arch. 0! 
Ophth., 1946, v. 35, Jan., pp. 42-44. 

After a discussion of the advantages 
and disadvantages of the theory of 
collinear imagery, the author states that 
the aberrations of any optical system 
increase with the diameter of the 
aperture, With a small pupil there are 
less aberration and greater focal depth, 
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put less brightness ; and if very small, 

ven with adequate illumination, the 
eve 
Gcial effect of the narrow aperture 


bene 
by the diffraction at the 


overcome 
edges. The pupil must be large enough 
to afford sufficient brightness and at 
the same time allow the formation of a 


sharp image. 
Theoretically, the pupil 
neither too wide nor too narrow. The 


must be 


resolving power 1s fairly constant as 
long as the diameter is between 3 mm. 
we 5 mm., but particularly because of 
the peculiar nature of the eye as an 
optical instrument, a large pupil has 
little or no effect on the distinctness of 
the useful retinal image as long as the 
system is properly in focus, whether 
normally, by the accommodation, or by 
the aid of a lens. A smal] pupil serves 
its best purpose when the image 1s not 
sharply focused. 

In ocular refraction the importance 
of the action of the pupil must not be 
overlooked. Only by the use of a cyclo- 
plegic can both the accommodation and 
the activity of the pupil be kept under 
control. 

Since only a relatively small bundle 
of rays, close to the visual axis, forms 
the useful retinal image, it is often 
stated, and correctly, that with a large 
pupil the aberration a short distance 
from the axis sometimes seriously in- 
terferes with the results of retinoscopy. 
In most cases this fault can be elimi- 
nated by having the patient fixate the 
center of the mirror so that the exami- 
ner, disregarding the peripheral re- 
llexes, can measure the error along the 
visual axis. 

The 
exact correction of ametropia should 
be the aim of the ophthalmologist ; but 
his knowledge of physiologic optics will 


closest approximation to the 


enable him not only to secure the best 
results but to know when further exact- 
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ness is superfluous. Perfection is 

neither possible nor necessary in an 

instrument so adaptable as the eye. 
R. W. Danielson. 

Csapody-Mocsy, Martha. Test charts 
for women’s needlework. Klin. M. f. 
Augenh., 1943, v. 109, March-April, p. 

Needlework and reading are different 
tasks. The common test charts for close 
work did not contain any patterns of 
structures of woven or embroidered fab- 
rics which would enable a person en- 
gaged in manufacturing or using such 
material to judge the amoynt of visual 
reorganize and 


acuity necessary to 


analyze the elements of the pattern 
or to find flaws in the weaving. The au- 
thor undertook the task of designing 
test charts for women’s eyes engaged in 
different textile work ranging from 
simple patterns made with rather rough 
material to the finest and most com- 
plicated designs for which very deli- 
The 


are printed in rows similar to reading 


cate threads are used. patterns 
charts. By the use of these charts the 
examiner is enabled to test workers, 
even illiterates, for their near vision, 
to determine which corrective lenses 
are required by the individual, and de- 
termine which person’s eyes are par- 
ticularly adapted for a certain type of 
textile work. (1 test chart.) 


F. Nelson. 


Easton, D. M. Acetylcholine in the 
light and dark adapted frog retina. 
Proc. Soc. Exper. Biol. and Med., 1945, 
v. 59, p. 31. 

Extraction of frog retinas in acidified 
Ringer solution reveals an 
acetylcholine content of 3.4 gamma/gm. 
in light-adapted and 3.6 gamma/gm. in 


average 


dark-adapted frogs. Direct comparison 
of acetylcholine activity in extracts of 
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light- and dark-adapted retinas, with- 
out reference to absolute magnitudes, 
also reveals no difference greater than 
The lack of 
significant difference is in accord with 
the work of Therman, but not with that 


the error of the method. 


of Lange, who finds a tenfold increase 
upon dark adaptation. The range of ex- 
perimental error of the assay method 
is no less than 10 percent, even under 
the best conditions, and a difference of 
such magnitude might very well be of 
physiologic significance. 
Robert N. Shaffer. 


Eggers, Hl. Refraction by the astig- 
matic eye. Arch. of Ophth., 1946, v. 35, 
April, pp. 340-353. 

The contours of an astigmatic beam 
of light are described. A formula is 
given for the determination of the cir- 
cle of least confusion in the interval 
of Sturm. In a practical refraction, one 
attempts to eliminate the interval of 
Sturm by making the two focal points 
of the principal meridians coincide. In 
cases in which a full correction of the 
astigmatism cannot be tolerated, one 
first 
Sturm, and with it the size of the circle 


should reduce the interval of 
of least confusion, by a partial correc- 
tion of the cylindric error. Then the po- 
sition of the reduced astigmatic inter- 
val is shifted by means of spherical 
correction so as to bring the circle of 
the The 


amount of spherical power required is 


least confusion on retina. 
half the dioptric value of the remaining 
uncorrected astigmatism. A similar pro- 
cedure was recommended by Copeland 


“ec 


who stated that “if the cylinder is re- 
duced a change must be made in the 
spherical element of the lens. In reduc- 
ing the cylindric element of any correc- 
tion add half of the amount of the re- 
duction to the sphere.” 


John C. Long. 
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Eliott, A, J. Significance of anise}. 
konia in aviation. Arch. of Ophth., 194 
v. 35, April, pp. 354-360, , 

The relationship of aniseikonia to gy. 
ing performance in the landing of de 
cratt was investigated in two selected 
groups of the Royal Canadian Ai 
Force. In the first group there were Ir: 
trainees who had ceased training be. 
cause of difficulties in landing and in 
the second group there were 50 experi. 
enced pilots. The amounts of anise. 
konia were found to be very small j 
each group, and no practical correl, 
tion with landing performance could 
be ascertained, 

A series of landings was made in or. 
der to study the practical effect of yar. 
ous aniseikonic lenses on flying per- 
formance during landing. It was noted 
that when monocular visual clues pre. 
dominated the flying performance was 
not affected by the anomalous binocu- 
lar clues produced by wearing anisei- 
konic lenses. John C. Long, 

Fishenden, R. B. Types, paper, and 
printing in relation to eyestrain. Brit 
Jour. Ophth., 1946, v. 30, Jan., p. 2 
(See Section 18, Hygiene, sociology, 
and history.) 


Fletcher, R. J. Presbyopic additions. 
The Optician, 1946, v. 61, April 26, py 
245-246. 

Amplitude of accommodation, falls 
fairly rapidly between the ages of + 
and 50 years. Textbook table additions 
are often too high for the patient's com- 
fort. A patient should have one half t 
one third of his reserve accommodation 
uncorrected. A table is presented that 
reveals the amplitude of accommodk- 


the addition necessary tot 


tion and 


varying distances, for example, desk 
work, based on measurements in 


patients. I. Gaynon. 
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Gescher, J. A new arrangement for 
the objective measurement of dark 
adaptation. Klin. M. f. Augenh., 1943, 
109, Jan.-Feb., p. 
Following Rieken’s advice to 
optokinetic nystagmus as an objective 
test for dark adaptation the author de- 
veloped an arrangement of apparatus 
which allows exact registration of the 
process of dark adaptation and subse- 
quent transposition of the data into the 
Engelking-Hartung adaptation curve. 
On a Cord nystagmus drum, placed 
30 cm. in front of the patient’s eyes, a 
light circle, 10 cm. in diameter, is pro- 
‘ected with a Hess hammer lamp that is 
adjusted at the patient’s right side and 
a little behind him. sy means of two 
rheostats, the light intensity reflected 
irom the illuminated spot on the drum 
can be regulated and registered exactly. 
The beginning and disappearance of 
optokinetic nystagmus can be observed 
easily and accurately with the hetp of 
the Zeiss corneal microscope which is 
equipped with a lamp which projects a 
spot of blue light three millimeters in 
diameter, onto the sclera. The whole 
apparatus is first tested and adjusted 
by examining a person with a normal 
adaptation curve. Uncertain subjective 
factors are eliminated. The objective 
test is more accurate and less time con- 
suming than any subjective examina- 
tion. (References. ) F. Nelson. 

Gothlin, Gustaf F. The fundamental 
color sensations in man’s color sense. 
Kungl. Svenska Vetenskapsakade- 
miens Handlingar, 1943, 3rd series, v. 
20, no. 7. 

The author presents an extensive 
treatise in which he describes his meth- 
od of using the liminosspectroscope for 
measuring the monochromatic radia- 
tions within a spectral region. His work 
on the 


monochromatic radiations of 


use 
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wave length 400, 455, 450, 445, 440, 435, 
and 430 my in the indigo region of the 
him to believe that 


spectrum leads 


blue is a fundamental color and that 
violet and indigo arise from the fusion 
of blue and red receptors. The zone of 
pure yellow never exceeded two my. in 
the spectrum and its position varied 
much in the subjects tested. The fact 
that the color discrimination of maxi- 
mum yellow revealed a minimum in 
pure red and pure green, leads the au- 
thor to believe that a person with nor- 
mal color vision need have no special 
receptors for yellow. Hence, the fun- 
damental hues of the human color sense 
are red, green, and blue. A review of 


the present status of color receptors 
is given. The sensation of white is a 
synthesis in two stages: stimulation of 
red and green produces yellow, and 
yellow and blue produce white. (21 fig- 
ures, references. ) I. EK. Gaynon. 
Grieve, John. Incidence of defective 
colour vision. Nature, 1946, v. 157, 
March 


Z3. p. 376. 
The 


defective color vision in males is seven 


usually reported incidence of 


to eight percent. This paper reports 
an incidence of 6.63 percent, in a sur- 
vey of 16,000 Royal Air Force candi- 
dates. Ishihara charts were used in day- 
light, and if the individual failed to pass 
this test, the Giles-Archer Colour Per- 
ception Unit (not described) was used. 
The individual 
normal if the latter test was performed 


was considered to be 
without error. The results are in har- 
mony with previous reports. 
Benjamin Milder. 


Halstead, W. C. Chronic intermittent 
anoxia and impairment of peripheral 
vision. Science, 1945, v. 101, June 15, 
p. 615. 


Twenty male subjects selected to 
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meet the standards of the Service Air 
Corps were exposed in a low-pressure 
chamber to a simulated altitude of 
10,000 ft. above sea level for 
six hours per day, six days a week, for 


five or 


four or five weeks. During the third 
and fourth week, 13 of the 20 subjects 
developed a marked and _ progressive 
impairment of peripheral vision. The 
subjects were not aware of this loss. It 
could not be immediately relieved by 
inhaling pure oxygen. In some cases 
days or weeks elapsed before a return 
to normal visual efficiency occurred. In 
some of the cases central vision also 
was temporarily impaired. 

Four other subjects were similarly 
exposed to altitudes ranging from 
11,500 to 18,000 ft. In them the impair- 
ment of peripheral vision appeared 
earlier, was more marked, and normal 
Vision was recovered more slowly. The 
cortex of the frontal lobes of the brain 
is the probable region whose involve- 
ment produces this peripheral loss in 
visual function. Robert N. Shaffer. 

Hamburger, F. A. Monocular domi- 
nance in binocular vision. Klin. M. f. 
Augenh., 1943, v. 109, Jan.-Feb., p. 1. 

Even in eyes with identical visual 
acuity and equal refraction, one eye is 
often dominant over the other. Some- 
times even an eye with lesser visual 
acuity is dominant. However, domi- 
nance of one eye is not always con- 
stant. For perfect binocular vision it is 
desirable not only to have both eyes 
equal in their monocular performance 
but also that a minimum of dominance 
eye over the 
present in the beginning or acquired by 
practice. As consultant Navy ophthal- 


of one other is either 


mologist in charge of a range-finder 
training school, the author examined 
two selected groups of participants of 


separate classes. All the men had per- 
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fect vision in both eyes, and faultles: 
binocular vision and depth Perceptio, 
For determination of dominance, Hy, 
burger used a simple pencil-light nie 
once before the training course Started 
and once upon graduation. About or, 


third of the men tested showed ae 
nance of the right eye in the beginning 


but it was found in only 15 percent a 
the end of the training period. Less tha 
one percent had a dominant left eye ; 
the first test, less than 0.5 percent a the 


second test. The author attributes th 


dominance to th 


disappearance of th 
training of binocular vision in rang 
finding. It is his opinion that dominance 
of one eye is the equivalent of neglect or 
a latent tendency to amblyopia of th 
other. Apparently there is no connec. 
tion between dominance and “handed. 


Not a 


handed. The relative inferiority of on 


ness.” single man _ was left 
eye, usually the left, may be influences 
to a certain extent by habitually neg. 
bodily 


such as, 


lecting it in postures and 


movements for instance, th 
use of the right eye more than the lei 
in the aiming of a gun. 


F. Nelson. 


Handman, M. Sr. Familial paresis 
of accommodation. Klin. M. f. Augenh 
1943, v. 109, March-April, p. 186. 
had 


reading since she was a small child an 


The patient had difficulty | 


used her mother’s reading glasses. Shi 


also was night blind. Her mother hat 


glaucoma simplex and coronary cate 


ract. The patient was seen when $I 


was 18 years of age and had a manies 
hypermetropia of 0.5D. Twelve year 


later her accommodation 


zero. She also had coronary cataract! 


She had no children. One of the pe 


tient’s sisters had five children of whon 
one daughter had an accommodatio 


of only 5.0D. when 23 years ot ag 


was almost 
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another daughter only 1.0D., and one 
on 2.0D. in each eye. The other chil- 
iren had no pronounced abnormality 


f accommodation. Disturbances of the 
{ 


pu 
The lesion was bably hereditary 


jllarv reactions were not observed. 


and caused by an early degeneration of 
the nucleus for accommodation below 
the aqueduct of Sylvius. :. Nelson. 

Hardy, L. H., Rand, G., and Rittler, 
\M. C. Tests for the detection and analy- 
sis of color blindness. Arch. of Ophth., 
1946, v. 35, March, pp. 251-270. 

The authors conclude that the Rab- 
kin test, when used with care in ad- 
ministration, scoring, and interpreta- 
tion, yields much more information 
concerning the type of defect of the ex- 
aminee than does, for example, the 
Ishihara test or the American Optical 
Company test. As the result of their 
study of the test, the authors recom- 
mend changes in scoring certain of 
the plates; a revised procedure for 
classifying the type of defect in red- 
green vision is described, and construc- 
tive comments are offered for the im- 
provement of some of the plates. In 
addition, the following general conclu- 
sions concerning the second edition of 
the Rabkin test seem justified. 

When properly administered, the test 
affords a good device for screening the 
subject with defective color vision from 
the subject with normal color vision if 
/) is taken as the critical performance 
score, 

No analysis as to type or extent of 
defect can be based on the score alone. 

The test taken as a whole affords an 
excellent means of classifying red-green 
dichromasy into the two groups (pro- 
tanopia and deuteranopia), and of 
classifying red-green anomalous tri- 
chromasy into the two groups (deuter- 
anomaly and protanomaly). 
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The test as now constructed is, how- 


ever, not adequate to differentiate 


anomalous trichromasy dichro 


masy. R. W. Danielson. 

Heinsius, E., and Hamburger, F. A. 
The comparability of measurements of 
dark adaptation and twilight vision. 
Klin. M. f. Augenh., 1943, v. 109, 
March-April, p. 204. 

In modern warfare it is no longer 
enough to eliminate men with hemer- 
alopia from combat teams. It is neces- 
sary to select from a large number of 
soldiers those who have the best night 
vision. Optimal requirements are (1) 
shortest possible adaptation time, (2) 
low threshold after completed adapta- 
tion, (3) high visual acuity in minimal 
illumination, (4) relative insensibility 
to dazzling. It is not certain that these 
four qualities can be found together in 
one particular eye. Three instruments 
for measurement have been available: 
the Engelking-Hartung adaptometer, 
Comberg’s nyctometer, and the Nowak- 
Wetthauer apparatus. Because electric 
current upon which the instruments de- 
pend is variable, absolute values cannot 
be obtained. It is also difficult to manu- 
facture the necessary light filters uni- 
formly, so that their light-absorptive 
qualities are identical. Consequently 
measurements are not absolutely com- 
parable, even with the same apparatus, 
much less with different ones. The No- 
wak-W etthauer apparatus is best suited 
for these examinations and will be per- 
fect after it has been equipped with a 
current regulator. (1 figure, 6 charts, 
references. ) F. Nelson. 

Herzau, W. Horror fusionis and ani- 
seikonia after trauma. Klin. M. f. 
Augenh., 1943, v. 109, March-April, p. 
193. 


An army officer, 40 years of age, 
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was obtained immediately. 


resulted 


increased. 
visual acuity on the logarithm of the 


had been wounded by a shell splinter 
in the face and right antrum that re- 
sulted in concussion of the right eye 
with concentric choroidal rupture and 
pupillary paresis. Vision in that eye 
was reduced to 5/10; the other eye was 
normal. Double vision was noticed after 
the trauma. The images were uncom- 
fortably close together. There was a 
manifest divergence of two degrees in 
the primary position that increased in 
looking up and to the side. It was ab- 
sent when looking down. It was as- 
sumed that the exophoria was present 
before the injury. The images of the in- 
jured right eye appeared considerably 
smaller and blurred. Horopter appara- 
tus and metroscope could not be used 
to determine aniseikonia, Size lenses 
were not available. As substitutes twin 
lenses were used with the help of which 
the diplopia disappeared when the pa- 
tient looked straight forward into dis- 
tance. With pinhole the same effect 


special 


lens was ground to compensate for the 
13-percent size-difference of the images. 


With this correction parallel position 


of the eves and binocular single vision 


only when patient looked 


straight forward. For the right eve a 
diaphragm with two holes was given, 
a central 4+-mm. hole for distance and 
another below and nasally for reading. 
This 


ance. 


relieved the disturb- 


F. Nelson. 


correction 


Hirsch, M. H. Relation of visual 


acuity to myopia. Arch. of Ophth., 1945, 
v. 34, Nov.-Dec., pp 418-422 


Visual acuity and the degree of mvo- 
a 


pia were determined in 64 eyes. The 
myopia ranged from 0.50 to 13.50 D. 
The visual acuity decreased in an or- 
derly fashion as the degree of myopia 


Plotting the logarithm of 


ABSTRACTS 


degree of myopia gives a coefficient oj 
correlation of +0.95. Confidence limit 


were determined for the regressior 
lines and tables set up for predicting 
either the degree of myopia or the vies 
al acuity when the other is known. The 
data presented would be of value in * 
fraction in guarding against an over: 
correction of the myopia and also i! 
the detection of malingering, 


John C. Long. 


Junker, H. Monjeé’s test for stere. 
opsis. Klin. M. f. Augenh., 1943, y, 199 
March-April, p. 239. 

Monjé’s new apparatus, devised ¢ 
measure depth perception, was used 
for the screening of Navy personnel jr 
a range-finder school for naval artiller. 
ists. The task was to eliminate the in- 
fluence of the displacement of the 
physiologic middle or zero position oj 
the central one of three threads in con- 
trast to its physical zero position. This 
phenomenon had been observed by 
Monjé in 58 percent of all persons 
him. With the Monje ap- 


tested by 
paratus which exploits this observatior 
it is now possible to select the persons 
who possess a perfect depth perception 
and are fit for training in range finding 
(References. ) F. Nelson. 
Martin, D. H. H. Some refinements 
in cross-cylinder technique. The Opt 
cian, 1946, v. 111, May 17, pp. 307-31 
When using the cross-cylinder, the 
sphere in the trial frame should be at- 
justed with each change of the power 
of the cylinder but not of its axis. Dur- 
ing the test hypermetropia is undercor 
rected and myopia overcorrected less 
than 0.50 D. The size of the test letters 
used should be small enough to be legt 
ble to the patient on either side and yet 
with the cross-cylinder in either post- 
tion to show a change on reversal of the 
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-ross-cylinder. When vision is 6/4 or 
» 

4 0.12D cross-cylinder should be 
used, between 6/5 and 6/10 a .25D 


ross-cvlinder, and w hen it is less than 
cross-©) 


better 


6/12. a 0.50D cross-cylinder. The posi- 
son of the axis of a cylinder should be 


determined before ascertaining its 
power, and then the power should be 
checked until there 1s equality in either 
position. I, E. Gaynon. 

McFarland, R. A., Halperin, M. H., 
and Niven, J. I. Visual threshold as an 
index of physiological imbalance dur- 
ing insulin hypoglycemia. Amer. Jour. 
Physiol., 1946, v. 145, Jan., pp. 299-313. 

In order to measure the effects of dis- 
turbances in oxidative metabolism, the 
writers investigated the changes in the 
thresholds of the foveal differential dis- 
crimination of light intensity caused 
by insulin hypoglycemia in four human 
subjects. The insulin was administered 
intravenously. A rise in the visual 
thresholds is produced if the capillary 
blood sugar drops below 65-70 mgm. 
percent. The inhalation of 100-percent 
oxygen results in a reversal of a large 
part of the impairment caused by hypo- 
glycemia, The effect of hypoglycemia 
on vision is probably due to an impair- 
ment of the oxidative processes in the 
nervous tissues. 


Melchiore Lombardo. 


McKay-Ferguson, Olrig. Notes on 
letter acuity. The Optician, 1946, v. 61, 
April 26, pp. 248-252. 

The determination of letter acuity is 
perhaps the most simple and yet most 
significant item in any preliminary sub- 
jective examination. The letter “B” is 
the hardest to recognize. The following 


letters are recognized, the first most 


easily and the following with increas- 


Other sig- 


ing difficulty: 1, T, V, C, O, 


D, Z, N, E, R, S, G, an 
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nificant factors in visual acuity are the 
resolving power of the eye, aligning 
power, amount of accurate fixation, 
pupil size, and degree of contrast. 


I. E. Gaynon. 


McKay-Ferguson, Olrig. The coat- 
ing of optical surfaces. The Optician, 
1946, v. 61, March 1, pp. 83-84, 103-104. 

The new technique to minimize sur- 
face reflection and increase light trans- 
mission is discussed. The amount of 
Fresnel reflection may be calculated if 
the angle of incidence of the beam and 
the refractive indices of the two media 
are known. A considerable amount of 
light is reflected and lost in ophthalmic 
instruments. If both sides of the lens 
are coated, the reflected rays will be- 
come neutralized by reflective interfer- 
ence. The energy is not destroyed and 
augments the amount of light trans- 
mitted by refraction. Methods for pro- 
dueing the coating are described. 

I. Gaynon. 


Morgan, G. I. Amblyopia ex anopsia 
in the Armed Forces. 
Ophth., 1946, v. 29, June, pp. 713-717. 
(See Section 4, Ocular movements. ) 


Amer. Jour. 


Pascal, J. 1. Astigmatism and the ac- 
commodative unit. The Optician, v. 111, 
May 10, p. 285. 

The astigmative correction at near is 
always a little different from the astig- 
matic correction found at distance. An 
accommodative unit is the amount of 
accommodation necessary at one meter, 
In the ametropic eye the diopter, used 
as a unit, is either too large or too 
1+2 


is the accommodative 


small. Using the formula U 
dl, in which U 
unit, |. is the correcting lens, and d is 
the distance in meters between the cor- 
recting lens and the principal plane of 
the eye, a different 


refractive status 
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of the principal meridians may be cal- 
culated, As the two principal meridians 
have different accommodative units, 
the difference between these two cre- 
ates the difference in astigmatism at 
near. I. E. Gaynon. 

Podesta, Hans. The systematic sci- 
entific structure of the color body. Klin. 
M. f. Augenh., 1941, Supplement. 

In this monograph the author re- 


views the development of the science of 


the color sense. The theories concern- 
ing the origin of colors, the function 


of normal and abnormal color percep- 
tion including a study of the ontogene- 
sis and phylogenesis of the color sense 
are discussed, The purpose of this little 
book (60 pages) is to familiarize the 
the simplest 


ophthalmologist with 


fundamentals of the conception and 
laws of this branch of science and to 
give a continuous presentation of the 
elementary facts of the psychologic 
foundations. The structure of the total 
color continuum in which the various 
relations between the color sensations 
are arranged according to subjective 
(psychologic) absorption of objective 
(external) color stimuli is illustrated 
symbolically in schematic stereometric 
pattern. Its geometric construction is 
only alluded to briefly. (14 figures, ref- 
erences. ) F. Nelson. 

Rieken, H, Objective examination for 
nyctalopia with makeshift apparatus. 
Klin. M. f. Augenh., 1943, v. 109, 
March-April, p. 197. 

In previous papers Rieken demon- 
strated the usefulness of optokine- 
tic nystagmus for testing dark adap- 
tation. For tests under primitive 
conditions the author recommends the 
following procedures. Strips of com- 
luminescent 


mercially manufactured 


paper are cut in various widths and 
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pasted vertically on a dark band mate 
of fabric or paper, leaving dark Space 
between the luminescent strips, The 
band is either put around a dram 
cylinder which can be rotated aboy 


vertical axis by means of a simp), 


mechanism over two parallel] cylinders 
that rotate synchronously, The lattes 
provides a larger optokinetic stimyly. 
ing surface. The optokinetic nystagmus 
that is induced in a dark room ¢ay }y 
observed by means of a simple elects; 
ophthalmoscope, the light bulb of whic 
is dimmed with a blue glass filter, Illy. 
mination of the pupil should be avoide 
in order to eliminate the disturbing i: 
terference of the light cone of the oph- 
The 


suited for orientation tests and to elim 


thalmoscope. apparatus is wel 


inate figures, refer 


Nelson. 


malingering. (2 


ences. ) 


Silva, Daniel. Optic theory of con- 
tact lenses. Bol. del Hosp. Oft. de 
Nuestra Senora de la Luz; 1946, y, 3, 


131-142. 


With illustrations and graphs, the 


Jan.-April, pp. 


author discusses optical principles oi 


contact lenses, and leads up to the fol 


lowing conclusions: Forming a con- 
tinuous optical system with the eye 
itself, the contact lens avoids the dis- 
the 


factor between constituent parts of the 


turbances produced by distance 


ordinary spectacle system, prevents 


secondary images and distortions, and 
avoids anisometropia. W. H. Crisp. 
Stevens, D. M., Relation between 
dark adaptation and age. Nature, 1940, 
March 23, p. 


Night vision is worse in the aged, 


v. 157, 377. 

because the changes of senility produce 
a yellowing of the ocular media, In 
measuring the dark-adapted — visual 
threshold with the Wald-Stevens Adap- 
tometer, in nutritional surveys, it was 
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found that there was a progressive rise 
in the threshold with increasing age. 
It is concluded, therefore, that dark- 
adaptation tests based on a normal 
range of dark adaptation in healthy per- 
cons are less sensitive for detecting 
pathologic states in older individuals, 
and a correction factor should be ap- 
plied in evaluating such tests in persons 
over the age of 30 years. 


Benjamin Milder. 


Human vision and 
1945, v. 101, 


Wald, George, 
the spectrum. 
June 29, p. 653. 


Science, 


The author discusses the physiology 
of light perception by the retina. His 
investigations confirm previous meas- 
urements on the spectral sensitivity of 
foveal cones and of rods well outside 
the macula. In addition, he has meas- 
peripheral 


ured the sensitivities of 


cones by calculating the differential 
between the data found in a light- and 
dark-adapted eye. The 
sensitivity of central peripheral 


differences in 


cones, and of normal and aphakic eyes 
vield estimates of the absorption of 
light by the macular pigment and by 
the lens. The pigment of the human 
also been extracted and 


macula has 


certain of its optical and chemical 
properties have been examined directly. 
The analytical data are too detailed and 
technical to summarize satisfactorily. 
Of clinical interest is the amazing in- 
crease in sensitivity in the violet and 
ultraviolet portion of the spectrum in 
the aphakic eye due to the loss of the 
filtering process of the yellow lens. In 
illumination in the region of 365 py. 
the average increase in sensitivity 
amounts to 1,000 times that of the nor- 
mal eye. The author has seen patients 
with aphakic eyes read a Snellen chart 


that he was unable to see in this illumi- 
Robert N. Shaffer. 


nation. 
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Yasuna, E. R. Hysterical amblyopia, 
its differentiation from malingering. 
Amer. Jour. Ophth., 1946, v. 29, May, 
pp. 570-578. (3 figures, 1 table, refer- 


ences. ) 


4 


OCULAR MOVEMENTS 


Apin, K. Constructive procedures to 
combat strabismus in Latvia and the 
result of this campaign. Klin. M. f. 
Augenh., 1943, v. 109, Jan.-Feb., p. 63. 

Worth 93.1 


of all patients strabismus starts before 


stated that in percent 
the sixth year of life but only 6.1 per- 
cent of them appear for treatment at or 
before that time. There are various rea- 
sons for this deplorable but undeniable 
delay. Among them are: Insufficient 
enlightenment of the laymen and the 
ignorance of many general practitioners 
and ophthalmologists of the importance 
of early conservative treatment of the 
very young child in whom the am- 
blyopia can be prevented and good 
binocular vision can established. 
Apin started an intensive campaign in 
Latvia directed against lack of proper 
knowledge and interest among phy- 
sicians. Pamphlets and posters were 
distributed and exhibited, and articles 
published in the daily press and in 
magazines. The work was gradually 
expanded and intensified over a period 
of many years. Systematic examination 
of school children, and later also of 
children of preschool age, in kinder- 
introduced. 


and was 


The success of this campaign soon be- 


garten nursery, 
came noticeable though much that was 


desirable remained to be done, Re- 
ported statistical data relating to 1,981 
cases of strabismus of all age groups 
1922 and 1940 are ana- 


lyzed. Though the number of children 


seen between 


between the first and fifth year of life 


made 
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was still relatively small at the time of 
this publication (10.6 percent) it was at 
least considerably higher than at the 
beginning of the campaign (1.3. per- 
cent). Lack of understanding and per- 
severance in conservative functional 
treatment still represented the most 
important handicap. Most patients or 
their parents were predominantly inter- 
ested in the elimination of the cosmetic 
aspect of strabismus, not in functional 
prophylaxis and rehabilitation. Many 
patients never returned after the first 
consultation. Among the comparatively 
small number of patients who were 
willing to carry on with the methodical 
conservative therapy, a rather high per- 
centage showed improvement of am- 
blyopia. Unfortunately, only 10 of the 
1,981 patients were below the age of six 
years when first seen. The vast ma- 
jority came so late that only moderate 
improvement could be expected. The 
program as a whole shows the im- 
portance of enlightenment and educa- 
tion as the predominant factors in the 
important struggle directed toward sav- 
ing the function of the eyes of the four 
percent of the total population who 


Nelson. 


have strabismus. 


sietti, G. B., and Scano, A. The effect 
of anoxia upon ocular movements. 
Trans. Soc. Oft. Ital., Rome, 1943, v. 3, 
pp. 1-11. 

In an atmosphere corresponding to 
an altitude of 5,800 to 8,000 meters there 
was slowing of ocular movements and 
increased difficulty in reading, which 
reached a point 218 percent of normal. 
Fixation required a longer time, and the 
number of fixation periods in reading 
increased. Attention and comprehen- 
sion were greatly retarded. The picture 
is very much like that observed in the 
study of ocular fatigue. 

Eugene M. Blake. 


Bucker, C. W. Seesaw nystagmus as. 
sociated with choroiditis and POSitive 
neutralization test for toxoplasma, 
Arch. of Ophth., 146, B. 35, March, pp. 
301-302. 

Nystagmus in which one eve turns 
rhythmically up and down while its 
fellow moves contrarily, in the nature 
of a seesaw, is strange and rare. The 
only case that Rucker has been able t 
find in the literature is one reported jp 
1914 by Maddox. 

This case occurred in a white maz, 
aged 51 years, who had come to the 
Mayo Clinie on October 11, 1944, com. 
plaining of loss of vision. He had been 
myopic since childhood and had worn 
glasses for thirty years. 
difficulty 
ears before admission, when he noted 


His present began four 


failure in his vision. Two years later 
further deterioration had occurred in 
the visual acuity, and about that time 
he had blisters on his lips for several 
months, One year before his admission 
his eves began to jump. For six months 
before admission he had had a hun- 
ming tinnitus. 

On examination at the clinic the vis- 
ual acuity was recorded as 2/60 in the 
right eye and 3/60 in the left eye. There 
Was a constant seesaw nystagmus. As 
the right eye turned up, the left turned 
down; and as the right turned down, 
the left turned up. The rate was 128 
beats per minute, and the movement 
covered a distance of approximate) 
one millimeter. 

Examination disclosed the following: 
there was myopia of 4D., the entire 
choroid of both eyes appeared to be 
sclerotic and finely mottled with pig- 
ment, the retinal arterioles were great 
ly attenuated, and the fields of vision 
were restricted to small islands. 

All laboratory examinations wert 
negative except that a specimen of the 
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patient's blood produced a slight to 
moderate neutralization against the or- 
wanism Toxoplasma. 

° To account for disturbed pupillary 
reflexes and disjunctive nystagmus a 
lesion in the brain would be expected to 
pons. At- 


‘avolve the midbrain and 


tempting to name the implicated fiber 
bundles at present leads into the field 
of speculation. R. W. Danielson. 

Chamlin, M. Oculomotor paralysis 
with partial recovery. Arch. of Ophth., 
1946, v. 35, Jan., pp. 23-27. 

A case of internal and external oph- 
thalmoplegia due to paralysis of the 
third nerve is described. 

Because of the internal ophthal- 
moplegia, an opportunity was afforded 
to study the effects of various drugs on 
the pupil during the paretic stage as 
well as during partial recovery. The 
reactions observed fit well into the 
present-day concept of the mode of 
action of the cholinergic and adrenergic 
drugs. 

Although there was no increase in 
tension, the reaction to physostigmine 
resembles that of a glaucomatous eye. 

The “pseudo-Graefe” phenomenon 
seen in the stage of recovery of paraly- 
sis of the third nerve is illustrated. This 
retraction of the paretic lid can be pro- 
duced by having the patient attempt 
to look in directions other than the 
“down and in.” 


R. W. 


classic 


Danielson. 


Donahue, H. C. Complications of 
herpes zoster ophthalmicus. Amer. 
Jour. Ophth., 1946, v. 29, May, pp. 582- 
5385. (See Section 14, Eyelids and 
lacrimal apparatus. ) 


Feigenbaum, A., and Kornblueth, W. 
Paralysis of convergence with. bilateral 
ring scotoma following injury to oc- 
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cipital region. Arch. of Ophth., 1946, 

35, March, pp. 218-2206. 

A case of convergence paralysis after 
trauma in the occipital region is de 
scribed. Accommodation and the near 
point reaction (“convergence reaction” ) 
of the pupils were intact ; the independ- 
ence of the near-point reaction of ac- 
commodation and of convergence is 
once more stressed. The localization of 
the supranuclear convergence centers 
in the occipital region of the brain near 
the visual cortex is confirmed. 

A remarkable finding in the field of 
vision of both eyes was a persistent, 
though inconstant, ring scotoma. Fati- 
gability, caused by general damage to 
the striate areas, is assumed to be the 
basis of this disturbance in the fields, 
which is fairly regularly associated with 
an injury to the occipital region of the 
head. (References.) 

R. W. Danielson. 


E., and Rand, G. Exami- 
nation of ocular aptitude and of ocular 
and general fatigue in aviators. Arch. 
V’Opht., 1945, v. 5, 


The authors describe an instrument 


Ferree, C. 


no, p- 297. 


known as a tachytoscope designed for 
the purpose of testing visual aptitude, 
particularly in skilled machine workers 
and aviators. Ordinary ophthalmologic 
tests completely ignore the impor- 
tant factors of accommodation speed, 
convergence and divergence facility, 
and oculomotor adaptation in the differ- 
The 


stress that general nervous fatigue is 


ent directions of gaze. authors 
readily recognized by its effect on eye 
function. The instrument allows a se- 
ries of tests to be made and provides 
a performance curve of the results 
which can become a permanent part of 
the individual’s record. In addition to 
its function in detecting oculomotor ab- 


normalities, the instrument can also be 
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used for training, in the presence of 
oculomotor deficiencies. 
Phillips Thygeson. 


Grieve, John. Relative incidence of 
sternomastoid and ocular torticollis in 
aircrew recruits. Brit. Jour. Surg., 
1946, v. 33, Jan., p. 285. 

The author found 16 cases of ocular 
torticollis, characterized by a head tilt 
associated with hyperphoria (or hyper- 
tropia), in a survey of 9,500 aviation 
recruits. In this group there were only 
two persons with sternomastoid torti- 
collis and none with spastic torticollis. 

The differential diagnosis of ocular 
and sternomastoid torticollis is dis- 
cussed briefly. The latter is character- 
ized by facial asymmetry, and a con- 
tracted sternomastoid muscle, and re- 
sistance to passive straightening. The 
face looks away from the side of the 
head tilt and the ocular-muscle balance 
is normal. In the ocular type, a vertical- 
ocular-muscle imbalance is always 
present, conjugate ocular movements 
are affected, the face looks toward the 
tilt, passive 
straightening of the head is possible. 

As evidence of the prevailing tend- 


side of the head and 


ency to disregard ocular-muscle im- 
balance in the diagnosis of torticollis, 
the author cites statistics from an 
orthopedic hospital which reported 108 
cases of sternomastoid torticollis, as 
opposed to two eye hospitals which 
reported 33 cases of ocular torticollis 
and only two of the sternomastoid 
type. 

In the absence of a readily demon- 
strated sternomastoid contraction, the 
ocular muscles must be studied care- 


fully. Benjamin Milder. 


Herzsu, W. Horror fusionis and ani- 
seikonia after trauma. Klin. M. f. 
Augenh., 1943, v. 109, March-April, p. 
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93. (See Sectj 2 
section 3, | hy siologic Optics 
retraction, and color vision.) 


Kirby, D. B. Paralysis of ocular ele. 
vation with and without ptosis. Arch 
of Ophth., 1946, v. 35, March, pp. 19. 

The conditions of paralysis of ocular 
elevation with and without ptosis 


are 


described, and various cases illustrat 
ing the different types (based on the 
muscle that is paralyzed) are reported 
The purpose of the paper is to clarify 
the indication for, and the technique 
of surgical procedures which may }, 
useful in correcting the heterotropia 
and the ptosis. The heterotropia mani- 
fests itself as a hypotropia of the paret 
eye or a hypertropia of the sound eye 
that develops when the paretic eve 
prefers to fixate. A differentiation i 
made between real ptosis and pseudo- 
ptosis. 

The following conditions are evalu- 
ated from the surgical standpoint: (1 
paralysis of the superior rectus muscle 
alone, (2) paralysis of the inferior ob- 
lique muscle alone, (3) unilateral paral- 
ysis of the superior rectus and inferior 
oblique muscles, (4) bilateral paralysis 
of both superior rectus and _ inferior 
oblique muscles, and (5) bilateral com- 
plete external ophthalmoplegia. In all 
these conditions the association of pto- 
sis is considered, The surgical correc- 
tion that is possible, the procedures 
that are feasible, and the methods used 
in applying the principles of recon- 
structive surgery to these conditions 
and the actual results obtained in the 
cases reported are described. 

James W. White, in discussion, re- 
cords seven case reports. 


R. W. Danielson. 


Mann, Ida. Exophthalmic ophthal- 


moplegia and its relation to thyro 
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toxicosis. Amer. Jour. Ophth., 1946, v. 
”), June, PP- 645-054. (See Section 13, 
Eyeball and orbit. ) 


Morgan, G. FE. Amblyopia ex anopsia 
in the Armed Forces. Amer. Jour. 
Ophth., 1946, Vv. 29, June, Ppp. 17. 

i 


(References. ) 


Papolezy, E. The congenital and 
hereditary paresis of eye muscles. Klin. 
M. f. Augenh., 1943, v. 109, Jan.-Feb., 


p- 


Two cases of congenital ophthal- 
moplegia are reported. A man aged 20 
vears, whose eyes had been paralyzed 
since birth, was highly myopic and 
amblyopic in both eyes. All eye move- 
ments were absent, and he had diver- 
gent strabismus and rotary nystag- 
mus in the left eye. In each eye the 
fundus was normal except for a tem- 
poral conus. He was left-handed. A 
neurologic examination was negative, 
and there was no indication that the 
anomaly was hereditary. 

Ina woman, aged 19 years, both eyes 
were paralyzed since birth. She had 
bilateral ptosis and moderate myopic 
astigmatism and amblyopia in both 
Both 
were completely paralyzed, and the ex- 


eves. superior rectus muscles 
ternal and internal rectus muscle was 
partially paralyzed in each eye. There 
were no neurologic findings. The pa- 
tient’s. father, one sister, and two 
brothers have a similar condition. It is 
assumed that these anomalies of de- 
velopment are produced by pressure of 
the fluid in the primary vesicle of the 
embryonic brain during the fourth or 
fifth week of fetal life. The nuclei of 
the nerves which innervate the levator 
of the upper lid and the superior rectus 
muscle, the muscles which are para- 
lyzed most frequently, are particularly 


exposed to this pressure. ( References.) 


F. Nelson. 
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Rebelo Machado, Nicolino. Hetero- 
phorias. Rev. Brasileira de Oft., 1946, 
v. 4, March, pp. 195-224. 


This 29-page general discussion of 


the subject is accompanied by descrip 


tion of various classical tests and a 
brief outline of treatment. (8 figures, 


W. H. Crisp. 


references. ) 


Redlich, F. C., Callahan, A., and 
Schmedtje, J. F. Electrical potentials 
from eye movements. Yale Jour. Biol. 
and Med., 1946, v. 18, March, p. 209. 

Previous investigators who used 
frontal skin leads on the electroenceph- 
alograph have demonstrated changes 
in electric potential during blinking 
and other lid movements, These “blink 
waves” have been considered to be due 
to a potential difference between the 
cornea and retina. They are greatest 
when the optic axis is aligned with the 
leads, and disappear completely when 
the retina is destroyed, or after evis- 
ceration or enucleation. 

A study of variations in potential, 
during blinking, ocular movements, and 
pressure on the bulb, was made in 40 
patients who had a variety of ocular 
conditions. The “blink waves” varied 
with the frequency and strength of 
blinking; they were not affected by dis- 
ease of the retina or optic nerve (even 
when there was no light perception) ; 
but they were abolished in evisceration 
and enucleation. Pressure on a normal 
similar electrical 


globe produced a 


discharge. 


No explanation of the source of the 
corneo-retinal potential is offered. 
Benjamin Milder. 


Spiegel, FE. A., and Scala, N. P. 
Changes in labyrinthine excitability in 
lesions of optic tract or external genic- 
ulate body. Arch. of Ophth., 1945, v. 
34, Nov.-Dec., pp. 408-410, 
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Lesions of the optic tract or of the 
external 
duced electrolytically in cats or the 


geniculate body pro- 
optic tract was cut. Following these 
operations a marked difference was 
noted between the postrotatory nystag- 
mus following clockwise rotation and 
that following counterclockwise rota- 
The 


movements toward the side operated 


tion. postrotatory nystagmoid 
upon lasted up to three times as long 
as those toward the normal side, and 
there were as many as four times as 
many jerks. These observations seem 
that from the 
homolateral halves of the retinas have 


to indicate impulses 
an inhibitory effect on vestibular-ocular 
reflexes that produce nystagmus to the 
same side. (2 illustrations.) 

John C, Long. 


Swann, L. A. Comments on the cover 
test. The Optician, 1946, v. 110, Jan. 18, 
pp. 451-453. 

The cover test reveals the speed of 
fusion recovery. Three conditions of re- 
covery are met; namely, quick or slow 
recovery, and apparent latency (no 
movement). The test can be applied in 
any part of the motor field and can be 
used to determine the near point of 
and 


convergence objectively subjec- 


tively. I. E. Gaynon. 
5 
CONJUNCTIVA 
Allen, J. H., and Erdman, G. L. 


Meningococcic keratoconjunctivitis. 
Amer, Jour. Ophth., 1946, v. 29, June, 
pp. 721-723. (1 table, references.) 


Alvarez, Abundio, Bulbar vernal con- 
junctivitis and its relation to allergies. 
Arch. de la Soc. Oft. Hisp.-Amer., 1945, 
v. 5, pp. 185-199, 


The clinical and pathologic picture 


ABSTRACTS 


of a limbal type of vernal conjunctiyis 
is presented. The allergic character .; 
the condition seems established 


J. Wesley McKinney 


Lewis, P. M. Penicillin in gonocg¢. 
cic conjunctivitis; its use in 30 Cases 
compared with the sulfonamides in 17; 
cases. Amer. Jour. Ophth., 1946, y. » 
June, pp. 694-098. (3 tables, references 


Magitot, A. Allergic conjunctivitide 
and keratitides. Ann. d’Ocul., 1945 , 
178, Aug., pp. 321-334. 

In this comprehensive outline aller. 
gies are classified according to: (1) the 
physical or chemical nature of the 2. 
lergen; (2) the places of contact: (3 
the time of origin, whether congenita| 
or acquired. 

The effect of histamine is illustrated 
by Bruce’s experiment in which the 
application of oil of mustard is without 
irritative reaction if the conjunctiva 1S 
previously anesthetized with cocaine 
In gonococcal iritis pain is decreased 
and healing increased after alcohol in- 
jection of the ciliary ganglion. The phe- 
nomenon of Wessely illustrates the al- 
lergic character of interstitial keratitis 
a corneal reaction very similar to inter- 
stitial keratitis in one eye follows a 
heterogenous corneal serum injector 
into the other eye if the first eye has 
been sensitized by a similar corneal in 
jection two weeks previously. The suc- 
cess of keratoplasties depends partl 
upon allergic reactions; a larger pro- 
portion of failures follows pneumococ: 
cal and streptococcal infections. 

Conjunctival allergies may be ¢ 


vided into four groups: 


1. Acute, often associated with con 
junctival eosinophilia, positive Praus- 
nitz-Ktistner test and negative 


tests. 


2. Subacute or follicular reactions, 
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which include reactions to drugs, in 
which cutaneous and Prausnitz-Kustner 
tests may be negative. 

3, Purely ocular reactions associated 
with follicular hypertrophy after con- 
tact with pollens, animal and bacterial 
products, and cosmetics. Spring catarrh 
is included in this group and its rela- 
tion to endocrine dysfunction and vaso- 
sympathetic sensibility is mentioned. 
There are hundreds of allergens. 

4 Infectious allergies. Staphylococ- 
cal allergies are classified into hemolyt- 
‘ic and nonhemolytic of which the lat- 
ter are found in styes similar 
infections, the former, in chronic bleph- 
aroconjunctivitis, and this is fre- 
quently associated with a similar in- 
fection of the nose, sinuses and 
pharynx. Streptococcal allergies are of 
two types; the first is provoked by cul- 
ture filtrates which produce an imme- 
diate skin reaction, and the second by 
dead bacteria. Tuberculosis allergies 
include phlyctenular keratoconjuncii- 
vitis, the infantile form of which is 
sharply differentiated from the adult 
form, In the former, basic tuberculous 
allergy almost always exists. In the 
adult form skin. reactions to the tuber- 
cle bacilli are frequently negative. 
The condition is frequently recurrent 
and is associated with similar inflam- 
matory lesions in the nasopharynx. 
Various toxic agents are a third factor 
in this complex reaction. In an illustra- 
tive case prompt recovery followed dis- 
continuance of the use of barbiturates. 


(20 references. ) Chas. A. Bahn. 


Prado, Durval. Strange ocular com- 
plication caused from intoxication by 
sulfadiazine. Arquivos Brasileiros de 
Oft., 1945, v. 8, Dec., pp. 169-172. 

A medical undergraduate aged 24 
years had a gonococcic urethral infec- 
tion for which he ingested sulfadiazine 


in a daily dosage varying from two to 
five grams for a total of three weeks, 
and without taking at the same time an 
alkalizing or other antitoxic drug. 
Five days later he developed a severe 
conjunctival irritation with © slight 
photophobia and lacrimation. The next 
day he had a strong febrile reaction, 
and in the nasolabial fold there were 
a number of phlyctenules of the ap- 
proximate size of the head of a match, 
with slight edema of the face. The sec- 
ond day after hospitalization the phlyc- 
tenular eruption spread over the whole 
body, and there was headache with 
weakness. The diagnosis wavered be- 
tween smallpox and an allergic reac- 
The 


cluded nicotinic acid, vitamin C, and 


tion. subsequent treatment in- 
glyco-physiologic fluid by vein. Fur- 
ther symptoms included abundant 
thick and viscous salivation, nasal ob- 
struction, occlusion of the eyelids with 
production of abundant conjunctival 
exudate, and an analogous condition of 
the nose. The bodily eruption broke 
down into small ulcers, which became 
covered with crusts, and these devel- 
oped into irregularly pigmented spots 
of various sizes. Leukopenia and mono- 
cytosis supported the diagnosis of sul- 
famide intoxication. The twenty-second 
day of hospitalization the patient was 
discharged from the hospital still bear- 
ing the pigmented spots over the body. 
Two days later he began to lose the 
toenails and fingernails. These were 
subsequently regenerated, and_ the 
bodily spots lost their pigmentation. 
The corrected vision became normal, 
although photophobia and lacrimation 
continued for some time. There was 
symblepharon at both angles of each 
eye, (1 illustration.) W. H. Crisp. 
Selfa, Enrique. Pseudomembranous 
conjunctivitis in whooping cough. 
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Arch. de la Soc. Oft. Hisp.-Amer., 1945, 
v. 5, March, pp. 200-205. 

Acute 
cough has two forms: 


conjunctivitis in whooping 
(1) a toxic pseu- 
domembranous form easily confused 
with diphthiritic conjunctivitis, and (2) 
a metastic form which is not different 
from the usual acute conjunctivitis. 
Both types are benign and clear up with- 
out treatment in two to five days. Eight 
cases are reported; in one of the pa- 
tients corneal ulcers developed, pre- 
sumably as a result of overtreatment. 

J. Wesley McKinney. 


Siniscal, A. A. Oculoglandular tula- 
remia. Amer. Jour. Ophth., 1946, v. 29, 
June, pp. 698-710. (References. ) 


6 
CORNEA AND SCLERA 


Allen, J. H., and Erdman, G. L. 
Meningococcic keratoconjunctivitis. 


Amer, Jour. Ophth., 1946, v. 29, June, 
pp. 721-723. (See Section 5, Conjunc- 
tiva.) 


Arruga, H. An instrument for kerat- 
oplasty. Arch. of Ophth., 1946, v. 35, 
March, pp. 299-300. 

In passing sutures through a corneal 
transplant, there is always a certain 
amount of trauma. Arruga here de- 
scribes an instrument devised to reduce 
the bruising to a minimum. 

The sutures leave minute spots in 
the corneal graft, but in the great ma- 
jority of cases these spots are invisible 
to the naked eye and do not impair the 
transparency of the corneal graft. 


R. W. Danielson. 


Arruga, H. Some modification in the 
fixation of the transplant in kerato- 
plasty. Ophthalmologica, 1945, v. 
April-May, pp. 269-270. 


109, 


ABSTRACTS 


The author suggests a MOdificatio, 
in the sutures by means of which th 
transplanted cornea is fixed directly , 
the cornea of the host. With ver, ‘ie 


needles two sutures are placed Op] 


I 
site to each other, and 1 mm, from 


the margin of the transplant, A sutun 
is placed in the cornea of the patien; 
before the diseased part is removed by 
a 4-mm. trephine. The graft is put ing 
the defect with the sutures in the p 
and 6 o'clock positions. These sutures 
are also put through the margins of 
the wound in the cornea of the patient 
and knotted. The graft is pushed back 
with extreme care and the primary sy. 
ture tied over the center of the trans 
plant. Alice R. Deutsch, 

Falls, H. F., and Beall, J. G. Ocular 
varicella. Arch. of Ophth., 1945, y, 34 
Nov.-Dece., pp. 411-412. 

The ocular complications of varicella 
(chicken-pox) are rare. Usually these 
complications occur late in the course 
of the 
small and circumscribed, associated iri- 


disease, the area involved is 
docyclitis is absent, and recovery is 
rapid and complete. 

A physician, 30 years of age, devel 
oped ocular complications on approxt- 
mately the seventh day of a severe at- 
tack of varicella, The conjunctiva oi 
each eye revealed several small vesic- 
ular areas, each of which _ possesseé 
a small areola of hyperemia. There was 
suggestive corneal anesthesia of the 
left eye. Both corneas showed a fer 
scattered pinpoint areas which stained 
with fluorescein, In addition, the left 
cornea showed a definite zone of infil: 
tration one-half to one millimeter 
diameter and one to two millimeters 
from the limbus. This area was raised 
and stained diffusely with fluorescein 
The cornea was thickened superficially, 


but no deep lesion could be seen. No 
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aqueous flare was noted. The zone of 
infiltration surrounding the phlycten- 
ule receded The 
phlyctenule disappeared within.a period 


rather promptly. 


of six to seven days, but slight corneal 
anesthesia persisted for at least ten 
davs. Complete recovery occurred with- 
‘1a month after the onset of the ocular 
lesion. (Colored drawing. ) 

John C. Long. 


Franceschetti, A., and Babel, J. A 
tentative anatomical classification of 
familial corneal degenerations. Oph- 
thalmologica, 1945, v. 109, April-May, 
pp. 169-202. 

This detailed study of the familial 
corneal degenerations is based on the 
histologic examinations of 14 corneas. 
The histologic findings are readily 
grouped to correspond to the clinically 
recognized types of dystrophy. In the 
first group, which consists of the le- 
sions that are progressive and not con- 
genital, there are two types that are 
dominant in hereditary pattern and one 
that is recessive. The 
forms—the granular and the lattice—are 


two dominant 


histologically characterized by a hya- 
line degeneration of the superficial 
stroma and 


more particularly by the subepithelial 


lamellae of the corneal 
deposition of a basophilic hyaline sub- 
stance. The lattice form differs from 
the granular in that the degenerative 
changes in the stroma involve deeper 
strata and that the basophilic hyaline 
appears in larger masses. A third type, 
which is recessive and is called mac- 
ular dystrophy, shows similar hyaline 
degeneration of the lamellae, and a 
granular albuminous substance is found 
in all the cells (stroma, epithelium, en- 
dothelium). 

In the second group the dystrophies 
are congenital and stationary. One finds 
no hyaline degeneration, but instead, a 
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dissociation of the lamellae of the 
stroma and the deposition of a granular 
substance that may be a lipoid in the 
cells of the stroma. In the majority of 
cases the hereditary pattern is of the re- 
cessive type. Chemically and_histo- 
logically the lesion is similar to that 
found in dysostosis multiplex (Gargoy- 
lism). (15 illustrations, 3 in color, bib- 
liography.) 


Alice R. Deutsch. 


M. New instruments for 
1945, 


Giraudet, 
keratoplasty. Ophthalmologica, 
v. 110, July-Aug., pp. 34-37. 

The five new instruments which are 
presented in this paper were designed 
to help in the difficult procedures of 
keratoplasty. In using them it is not 
necessary to make any changes in the 
technique of the operation. (3 figures.) 

Alice R. Deutsch. 


Greene, P. B. Keratoconus posticus 
circumscriptus. Arch. of Ophth., 1945, 
v. 34, Nov.-Dec., pp. 432-433. 

A sixth case of keratoconus posticus 
circumscriptus is described in one eye 
of a man who was 352 years of age. Just 
nasal to the center of the cornea the 
posterior surface of the cornea curved 
sharply forward so that the resultant 
thickness of the cornea at this point 
was about one-third that of the sur- 
rounding normal tissue. A nebula sur- 
rounded this area. In addition there 
was a small anterior subcapsular lens 
opacity and a somewhat larger opacity 
on the face of the fetal nucleus. All 
three of these opacities were in a direct 
line. It is possible that this condition 
represents a delayed separation of the 
lens from the cornea and is an aberra- 
tion in development, although intra- 
uterine inflammation may be considered 


a possible cause. John C, Long. 
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NEWS ITEMS 


Edited by DoNALp J. Lyte, M.D. 


904 Carew Tower, Cincitnati 2 


News items should reach the editor by the twelfth of the month 


DEATHS 


Dr. Henry Nathan Blum, New Orleans, 
Louisiana, died April 13, 1946, aged 69 years. 

Dr. George Walter Caldwell, Los Angeles, 
California, died March 11, 1946, aged 79 years. 

Dr. Hal Lovelace Foster, Kansas City, Mis- 
souri, died May 21, 1946, aged 87 years. 

Dr. Charles Joseph V. Fries, Jr., Philadel- 
phia, Pennsylvania, died May 7, 1946, aged 55 
years. 

Dr. Rufus Jackson, Baton Rouge, Louisiana, 
died February 21, 1946, aged 62 years. 

Dr. Cassius D. Wescott, Chicago, Illinois, 
died May 6, 1946, aged 84 years. 


MISCELLANEOUS 


Operative surgical clinics in 17 Detroit hos- 
pitals will be featured the first morning of the 
eleventh assembly of the United States Chapter, 
International College of Surgeons, to be held in 
Detroit, October 21-22-23, 1946. 

Special arrangements have been made_ to 
demonstrate the advances in gastric, thoracic, 
biliary, intestinal, genito-urinary, and_ plastic 
surgery. The various specialities, such as, oph- 
thalmology, otolaryngology, and gynecology, the 
modern treatment of burns, fractures, and 
modern uses of wire in surgery will be featured. 

For information concerning the Detroit As- 
sembly or the primary qualifications for Fel- 
lowship in the United States Chapter, Inter- 
national College of Surgeons, write Dr. L. J. 
Gariepy, secretary, 16401 Grank River Avenue, 
Detroit 27, Michigan. 


At the annual meeting of the Better Vision 
Institute, June 28th, at the Park Lane Hotel, 
New York, new directors were elected. To 
represent the Manufacturer Group to June, 
1948: Beverly Chew, C. O. Cozzens, J. E. Han- 
sen, and Ben Ramaker. To represent the Supply 
House Group to June, 1948: Thomas Bryne, 
S. H. Edelstein, Roy Martin and C. N. Shelden. 
To represent the Optometric Group to June, 
1948: Dr. John F. Hill, Dr. John Hughes, 
Dr. W. E. Malinka, and Dr. J. A. Palmer. To 
represent the Ophthalmic Dispensers’ Group to 
June, 1948: W. A. Blocker, William Cook, J. 
A. T. Obrig, and A. F. Weber. 

Directors whose terms carry over to 1947 
are: In the Manufacturer Group: A. M. Kre- 
mentz, Nathaniel Singer, M. H. Stanley, and 
E. H. Titmus; in the Supply House Group: 
W. B. Jones, Art Hager, H. E. McClenaghen, 
and Aaron Potter; in the Optometric Group: 


Dr. Walter I. Brown, Dr. John J. O'Neil. D 
F. A. Seward, and Dr. Jesse Wheeler; and i 
the Ophthalmic Dispensers’ Group: H, B. Car. 
penter, Harry Chisholm, Oscar Cleal, and Henn 
Keller. Elected for one year to the Finance 
Committee were Beverly Chew, J. F. Taylor 
Roy Martin, Aaron Potter, Dr, John F, Hi 
and W. A. 

New industrial posters, to be released to jp- 
dustrial plants throughout the country for byl. 
letin board use, will stress to workers: (1) th 
need for better vision in factory work: and 
(2) the need for protective goggles in hazard. 


Bl ocker. 


ous occupations. 


Under the title, The Treacher Collins Prix 
Council of the Ophthaimologicg 
Society of the United Kingdom has instituted 
£100, awarded triennially, for th 
best essay submitted upon subject to 
selected by the Council. The prize shall be open 
to qualified medical practitioners of any na- 
tionality, and the essay shall be written in th 
English language. 

The subject for the next award of the priz 
is: “Nutritional eve disease.” The closing dat 


Essay, the 


a prize of 


for sending in essays for this award is Decem- 
ber 31, 1947. Essays should be submitted to the 
Honorary Secretary, Ophthalmological Societ 
of the United Kingdom, 5 Racquet Court, Flee 
Street, E.C.4, from whom also any further 
particulars can be obtained. No name should be 
on any essay, but a distinguishing pseudony 
or quotation, which should also be upon a sealed 
envelope containing the candidate’s name and 
address. This envelope should accompany th 
essay. 

SOCIETIES 

The North Dakota Academy of Ophthal- 
mology and Otolaryngology held its annual 
meeting at Bismarck, May 28th. Dr. H. L 
of Rochester, Minnesota, and Dr. M. 
Lampert of Minot, North Dakota, addressed 
the society on “Newer therapeutic measures in 
ophthalmology” and “Glaucoma, its mechanism 

The following officers were elected for the 
year 1946-47: E. D. Perrin of Bismarck, presi- 
dent; Dr. H. L. Reichert of Dickinson, vice 
president; and Dr. M. T. Lampert of Minot 


secretary. 


An all-day meeting of the Reading Eye, Ear 
Nose, and Throat Society was held at Reading 
Hospital, June 19th. Wet and dry clinics wert 
held, followed by a paper by Dr. Francis Heed 
Adler and a paper by Dr. Harry P. Schenck 
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NEWS ITEMS 


\t the annual meeting of the Pennsylvania 
\cademy of and Otolaryngol- 
"ay. held at the Merion Golf ¢ lub, Philadelphia, 
Apri 24-25, 1946, the following essays ot oph- 
thalmic were presented: “Some in- 
teresting phases of war ophthalmology,’ by 
tomes N. Greear, M.1).; “Anesthesia in 


Ophthalmology 


interest 


by Walter S. Atkinson, M.D., 
ee “Retinal arteriolar sclerosis,” by Walter 
| Lillie, M.D. 


PERSONALS 


On June 19th, at its eighty-eighth annual 
commencement, Northwestern University 
ferred the honorary degree of Doctor of Sci- 
Duke-Elder. His cita- 


con- 


ence upon Sir Stewart 
tion read as follows: 

“World-famed ophthalmologist, whose scien- 
have introduced significant 
conceptions of the nature and function of 
yarious ocular tissues; an ophthalmic surgeon 


tific researches 


of great skill and resourcefulness, who served 
his country during the war as Chief Consulting 
Ophthalmic Surgeon to the British Army ; com- 
panion and advisor to ophthalmic medical offi- 
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cers of the United States Army stationed in 
Great Britain during the war; sole author of the 
world’s most distinguished textbook on Oph- 
thalmology.” 

Sir Stewart was presented by Dr. Derrick 
Vail, Professor and Chairman of the Depart- 
ment of Ophthalmology, Northwestern Univer- 
sity. 


Following the death of Dr. Mark J. Schoen- 
berg, The National Society for the Prevention 
of Blindness announces the appointment of Dr. 
Willis S. Knighton as its chairman of the Com- 
mittee on Glaucoma. With the guidance of the 
Committee, the direction of the demonstration 
glaucoma clinic, Manhattan Eye, Ear, and 
Throat Hospital of New York City has been 
assumed by Dr. Ferdinand L. P. Koch. 


Dr. Rodolph M. Cutino, Brooklyn, has been 
appointed clinical professor of ophthalmology, 
and Dr. Mortimer A. Lasky has been promoted 
to clinical professor of ophthalmology at the 

Island Medicine, Brooklyn, 


York. 


Long College of 


New 


. Hill 
to in- 
byl. 
1) the 
and 
azard- 
= 
to be 
> Open 
V na- 
the 
prize 
date 
ecen 
0 the 
ciel 
Flee 
irther 
Id he 
ealed 
and 
y the 
thal- 
eS I 
sm 
the 
resi- 
vice- 
inol 
Ear 
ding 
were 
Teed 
onck 


Hook for This 


PICIAL 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Guild Optictans 


CALIFORNIA 
Les Angeles 


& MONROE 
(2 Btores) 


FRANKLIN OPTICAL CO. 
OPTICAL COMPANY 


Pasadena 
HEIMANN 
FRANKLIN OPTICAL CO. 


San Francisco 
F. WOOSTER CO. 
CANTA BARBARA OPTICAL CO. 


COLORADO 


Denver . 
SYMONDS-ATEKINSON OPTICAL CO. 
CONNECTICUT 
Bridgeport 
FRITZ & HAWLEY 
J. O'DONNELL, OPTI- 


THE HARVEY & Lewis co. 
WAKEMAN & ANDERSON 
New Britain 

THE & LEWIS CO. 
New H 

FRITZ. HAWLEY 

THE HARVEY & LEWIS CO 
KASACK 

LOWRY & JOYCE 

THE HARVEY & LEWIS CO. 


DELAWARE 
Wilmington 
THE BAYNARD OPTICAL OO. 
CHAS. M. BANKS OPTICAL CO. 
CAVALIER & CO. 
DISTRICT OF COLUMBIA 
Washingten 
(2 Stores) 
HUFFER-SHINN OPTICAL CO. 
ICAL CEN OPTICIANS 
RHO. 


BROTHERS 


jacksonville 
JACKSON OPTICAL DISPENSARY 
Miami 
HAGELGANS OPTICAL CO. 
GEORGIA 


Atlanta 
WALTER BALLARD OPT. CO. 
(3 Stores) 
KILBUEBN’S 
KALISH & AINSWORTH, INC. 


Augusta 
TWIGGS PRESCRIPTION OPTI- 
CIANS 
Macon 
Ww. B. KEILY, OPTICLAN 
IDAHO 
Boise 


GEM 8TATE OPTICAL CO, 


Chicage 
ALMEB COE & CO. 
J. H. STANTON 


Evanston 
ALMER COE & CO. 
KENTUCKY 


J. CO. (8 Stores) 
0. PARSON: 
Canute ldg 
ANDREW J. LLOYD COMPANY 
Framingham 
THE OPTICAL CO. 
Greenfield 
SCHAFF, OPTICIAN 
Springfield 
J. E CHENEY & STAFF, INC, 
CLARKE. ALBERT L. 
THE HARVEY & LEWIS CO. 
Waltham 
BENNET R. O’NEIL, OPTICIAN 


Woburn 
ARTHUR E. SMITH 


Wore 
JOH FREEMA 
HARV EY & Sco. 
MICHIGAN 
Aan Arbor 
STOWE OPTICIAN 
MINNESOTA 
Minneapolis 
M. J. CAR 
Rochester 
A. A. SCHROEDER 
St. 
ARTHUR F WILLIAMS 
St. Lou 


( 
“BROS. OPTICAL CO. 


JOHN A. GUHL, INC 
WEW JERSEY 
Atbury Park 
ANSPACH BROB8. 
Atlantic City 
ATLANTIC OPTICAL CO. 
FOERSTER OPTICAL CO. 
FREUND BROTHERS 


Camden 
E. F. BIRBECK_CO. 
HARRY N. 
J. E. LIMEBURNER CO. 
PELOUZE & CAMPBELL 


East Orange 
ANSPACH BROS. 
H. C. DEUCHLER 


Elizabeth 
NER’S 


Engiew: 
FRED G. 
Me 


jeken 
MOFFRITZ & PETZOLD 


Montclair 
STANLEY M. CROWELL CO, 
MARSHALL, RALPH E. 
Morris’ 


istown 
JOHN L. BROWN 
Newark 
ANSPACH BROS. 
KEEGAN, J. J. 
BEISS, J. C. 
CHARLES STEIGLER 
KDWARD ANSPACH 
Patersen 
COLLINS, J. E. 
Pluinfield 
ALL 


G. & LEMBKE 
LOUIS E. SAFT 


Idgewood 
GRIGNON, OPTICIAN 


AN NSPACH BROS. 
C. DEUCHLER 


Trent 

GEORGE BRAMMER, OPTICIAN 
Union City 

ARTHUR VILLAVECCHIA 


Albany 

PERRIN & Dl NAPOLI 
Babylon 

PICKUP & BROWN, INC. 


Bronxvi 
SCHOENIG & CO., INC. 
Bu 
BUFFALO OPTICAL CO. (8 Stores) 


GIBSON & DOTY 
FORREST-GOULD OPTICAL CO. 


K & LESSWING OPT. CO. 


PRECHTEL OPTICAL CO. 
BCHLAGER & SCHLAGER 
URSIN- SMITH GUILD OPTICIANS 
VANDERCHER 
Kenmore 
BUFFA co 
GIBSON & DO 
New Rochelle 
BATTERSON, 
New York City 
AITCHISON & CO. 
EDWARD J. BOYES 
CLAIRMONT & NICHOLS CO. 
FRYXELL & HILL 
GALL & LEMBKE 
HALPERT & FRYXELL. INC, 
HARTINGER, EDWARD T. 
A. HAUSTETTER, INC. 
HOAGLAND, J. 8. 
LUGENE, INC. (2 Stores) 
MARTER & PARSONS 
E. B. MEYROWITZ, INC. 


INC., JOHN P. 


SCHOENIG & CO., INC, 
Brooklyn 
BADGLEY, H. C. 
BECHTOLD & CO., INC. 
DOUDIET, ERNEST A. 
J. B. HOECKER, INC. 
E. B. MEYROWITZ, INC. 
J. H. PENNY, INC. 
A. M. SHUTT 
v TEDESCO 
Flushi 
BERNARD SHOLKOFF 
Hempstead 
C. WALTER SEE 
Rockville Center 
SCHOENIG & CO., INC. 
Staten Island 
VERKUIL BROTHERS 
Jamaica, L. |. 
HANSEN, JOHN 
Niagara Falls 
GEORGE OPTICAL CO. 
Rochester 
WILLIAM J. HICKEY 
WHELPLEY & PAUL 
WALDERT OPTICAL CO. 


Rye 

A. E. REYNOLDS 
Schenectady 

DAY, JAMES E. 

OWEN OPTICAL COMPANY 
Syracuse 

CARPENTER & HUGHES 

CLOVER-WHITE OPT. CO. 

EDWARD HOMMEL & 80NS 


Troy 
WILLIAMS—OPTICIAN 
Watertown 
ROBERT L. MEADE 
White 
JOSEPH E. KELLY 
CLAIRMONT & NICHOLS CO. 
SAMUEL PEYSER 
Yonkers 
PROFESSIONAL OPTICAL SHOP 


Akron 
PRESCRIPTION 


KOHLER 
SOUTHERN OPTICAL CO. 


Lakewood 
HABERACKER OPTICAL CO. 
REED & McAULIFFE, INC. 
Toledo 
PRESTON SADLEB 
OREGON 


Porfland 
MOOR, HAL & 


PENNSYLVANIA 
Allentown 
L. F. GOODIN 


Ww 
DON 
ICE, WILL 
Bryn Mawr =e 
= E. LIMEBURNER op 
rie 


HESS 


BROS. 
WILLIAM J 
E. K. MEY Magar 
ERIE OPTICAL C0, 
Homestens 
E. NEWLAND | 
OPricuy 
NFIELD DONAT 


J LIMEBURNER ¢9 


PERGCSON, aR, 


MULLER & FENTON 
J. SCOTT, 

WM. F. BETMON 
SIGISMUND 
STREET, LINDER & PRO 
WALL & OCHS (3 rina 
WELSH & DAVIS 
WILLIAM 8. REILLY 
WILLIAMS, BROWN & EARLE ww 
JOSEPH ZENTMAYER 

Pittsburgh 

GEO. B. R 
DAVIDSON 
NN-SCOTT CO. 


HOMER J. SABISH, OPTICLAS 
Upper Darby 

J. E. LIMEBURNEB CO 
West Chester 

WINFIELD DONAT C0. 
Wilkinsburg 

DAVIDSON & CO 


NORTH 
Fayettev 
DE: ‘S—OPTICIANS 


VIRGINIA 
& 
JCKINGHA 
New 
WHITE OPTICAL co. 
jorfolk 
E. E. BURHANS OPTICAL 00. 
SMITH & JOHNSON OPTIC 
co., INC. 
Portsmouth 
JOHNSON OPTICAL CO. 
WASHINGTON 
Seattle 
CHARLES R. OLMSTEAD 
— OPTICAL DISPENu! 


Yaki 
YSICIANS OPTICAL C0. 


WEST VIRGINIA 

Charleston 

8. A, AGNEW 
CANADA 


Hamiiten 
w. DAVIES 
Montr 


R. TAYLOR & CO., LTD. 


bs FRED SHORNEY, LTD. 
WILLIAMS 


wine 
RAMSAY, ROBEBT & 


IX 
Ardm 
0 
(2 Stores} 
the 
FRANKLIN OPTICAL CO. a 
BONCHUR & HOLMES Ish 
‘ere 
(6 Stores) 
ine 
fair 
AWSON & KIENLE fort 
FRANK A. MORRISON 
sur 
Wate bury 
WILHELM, INC. of 
bee 
B. K. ELLIOTT 
SCAR P. MATOUS, 
CHARLES F. ( 
FLORIDA 
ph 
Jersey City 
WILLIAM H. CLARK hy 
ch 
ch 
pr 
Cincinnati tr 
ETTER BROTHERS 
Louisville ti 
THE BALL OPTICAL CO. TOWER OPTICAL CO. 
MUTH OPTICAL CO. E. B. BROWN OPTICAL CO. 
LOUISIANA Westfield RICHARD H. EBNEB } 
New Orleans BRUNNEB’S HABERACKER OPTICAL CO. 
HELMUTH HORNUFF, OPTICIAN NEW YORK HESRY PORTER it 
MARYLAND 
Baltimore d 
Ottawa, Ontarie 
TRANCIS D. GILLIES DEROUIN te 
MASSACHUSETTS SUTHERLAND & PARKIN 
CHILDS, CARL 0. 
DAVIDSON & 
EDWARD W. HELDT. 
MONTGOMERY FROST CO. 
(4 Btores) 


